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FLUORESCENT-FIXTURE MANUFACTURERS; 


G-E ballasts are a powerful sales feature to 
add to your product. 





FLUORESCENT-FIXTURE BUYERS: 


Ballasts are an important component. Specify G-E 
—tod help assure good performance, negligible 
maintenance, and long life of your fluorescent 
installations. 








ERE’S a recent report from a Midwestern bomber 

plant: ‘“‘The 12,000 G-E ballasts we installed in 

1942 have been operating round-the-clock ever since. 

To date there have been only six electrical failures.” A 
performance record 99.99 per cent perfect! 


This experience is not unique. Even the over-all operat- 
ing record of G-E ballasts—which are now powering 
more than a billion watts of fluorescent lighting in 
America’s war plants—is better than 99.5 per cent per- 
fect. 


Other outstanding features of G-E ballasts are: quiet operation — 
assured by an unusually close fit between core and coils and a 
rigid clamping structure; cool operation—assured by use of 
low-loss materials, and a special insulating compound that 
rapidly dissipates heat; matched characteristics matched with 
the lamps they are to operate to assure rated lamp life and rated 
light output; adaptability—convenient dimensions that permit 
a standard-width wiring channel for practically all fixtures, thus 
helping fixture manufacturers reduce cost and simplify their 
parts inventory. 

For information on our complete line, ask for our newly revised 
catalog (No. GEA-3293F). General Electric Co., Schenectady 
5, New York. 





Buy all the BONDS yo 
—and keep all you ! 
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t he No matter how complicated, how long or how many turns 
(ever-ready elbows do the trick), Murray Wiring Troughs are 


TOUG HE ST easy and quick to install. They are strong and rigid when in 
place, yet easy to get into, through instantly removable covers. 

“ GANG S 9 Tap for a branch anywhere—always a knockout handy. Four 
lengths—and four depth-width combinations. The installations 


° i above are typical—and the first you put in will look just as ship- 
in tine shape and prove the easiest job you can remember. Metropolitan 
Device Corporation, Brooklyn, N. Y. 


WIRING TROUGHS for “ganging” 
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Metropolitan Device Corp. 
Brooklyn, N. Y. 


Please send catalog of 
Murray Wiring Troughs. 
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No Wirlns 


UNILETS 


REG. U. S. PAT. OFF. 


Appleton “Unilets” are vitally important com- 
ponents of every electrical system ... of every 
building...where they’re installed. Their rugged, 
MALLEABLE IRON construction; roomy wiring 
spaces, and skilful design developed in more 
than 40 years of practical use, make wiring sys- 
tems efficient, safe, long-lasting —really make 
them work. Installation and maintenance costs 
are cut to the minimum .. . usefulness of elec- 
trical circuits is kept high. 

The roomy, streamlined Form 35 “Unilet” 
above is only one of more than 15,000 items in 
the complete Appleton line of fittings, boxes and 
lighting fixtures, bracketing every electrical re- 
quirement from simplest to most exacting. All 
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APPLETON 
Wialleable Gron 












PERMANENCE, SAFETY, 
LOW MAINTENANCE, 
HIGH EFFICIENCY 


made to highest quality specifications in Apple- 
ton’s own foundries and fabricating plants. 

Whatever the job, insist on Appleton Fittings 
—“Standard for Better Wiring.” 


Sold Through Wholesalers 
APPLETON ELECTRIC COMPANY 


1704 WELLINGTON AVE. - CHICAGO 13, ILLINOIS 
Branch Offices: NEW YORK, 76 Ninth Ave. « DETROIT, 7310 Wood- 
ward Ave. « CLEVELAND, 1836 Euclid Ave. « SAN FRANCISCO, 655 
Minna Street * ST. LOUIS, 420 Frisco Bidg. » LOS ANGELES, 100 
North Santa Fe Ave. « ATLANTA, 203 Luckie St., N. W. « BIRMING- 
HAM, 6 N. Twenty-first Street « MINNEAPOLIS, 305 Fifth St., S. 
PITTSBURGH, 418 Bessemer Bidg. ¢ BALTIMORE, 100 E. Pleasant St. 


Resident Representatives: Boston, Cincinnati, Dallas, Denver, Kansas 
City, Milwaukee, New Haven, New Orleans, Philadelphia, Seattle. 


CONDUIT FITTINGS * OUTLET AND SWITCH BOXES * EXPLOSION-PROOF FITTINGS ¢ REELITES 
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of conventional bus distribution system at General Motors Corp. plant. 


What They Say About Annual Wages 60 


By W. T. STUART—Comments by industry leaders on one of the most 
important labor issues of the day. 


Traction Motor Maintenance 


By R. E. MILLER—A combination of scheduled replacement and wear-it- 
out policy is found most economical in rapid-transit maintenance. 


Lighting Techniques for Department 
Stores 69 


By BERLON C. COOPER—Practical methods of planning “light for selling” 


in store modernization or in new buildings. 
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Painting Without Tears 


How electrostatic fields in industrial painting eliminate “tears” from the 
dipping operation and conserve paint in the spraying process. 


Intra-Plant Maintenance Training... 76 


By CARL LAU—Training course in complicated controls and sequence | 
operation gives electrical maintenance men the “know how” to shoot 
trouble quickly and accurately. 
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Painting time for P-51 Mustang fighter sections reduced by infra-red drying. 
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Good Start for a 
Power Transformer 


Operator at Allis-Chalmers’ Pittsburgh plant 
applying Natvar varnished cambric to form the 
insulating barrier between core and low voltage 
winding of a Power Transformer. Multiple 
strand conductor is used for compactness and. 
for maximum reduction of eddy current losses. 


LLIS-CHALMERS Power Transformers are designed and built 


for continuity of operation with minimum of maintenance. 


In spite of increased industrial loads demanded by the war effort, 
these transformers have operated far beyond their rated capacity 
for extended periods without interruption, without other than rou- 


tine maintenance. That's performance! 


It is a source of considerable satisfaction to us that Natvar insulating 
materials, because of their high uniformity, were selected for this 


important application. 


What are your requirements ? Write, wire or phone us for deliveries 
~ either from the stock of a wholesaler near you — or direct from 


our own. 


THE WN 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 ; NATVAR: RAHWAY, N. J. 


205 RANDOLPH AVENUE *~ WOODBRIDGE NEW 
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®@ Varnished cambric—straight cut and bias 
@ Varnished cable tape 

@ Varnished canvas 

® Varnished duck 

@ Varnished cellulose acetate 

@ Varnished Fiberglas cloth 

@ Varnished papers 

@ Varnished tubings and sleevings 

@ Varnished identification markers 

@ Lacquered tubings and sleevings 

@ Extruded Vinylite tubings i 
@ Extruded Vinylite identification markers 
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‘OTORS RUN A 
FEVER? No 
“yonder if they do 
more often today. 
They’ re working 3 and 
times as many hours 
asin peace! 

Wartime conditiiins 
demand you diagnose 
motor ailments quickly 
., remedy the trouble 
atonce. At right are 
but few of the many 

jagnoses ' found in 
Allis-Chalmers’ new 
“Guideto Wartime 
Care of Electric Mo- 
tofs,’, In maintenance 
asin war, attack is the 
bestdefense. This book 
singles out the 9 main 
enemies of electric mo- 
tors... tells you how 
toget them before they 
get your motors! 

































Over 100,000 copies 
y in use. 


Write today for your 
freecopy. ALLis- 
Chatmzrs Mra. Co., 


WAUKEE 1, Wis. 
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SymPToms You CAN SEF 
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Symptom 


Possible Causes 


Cure 





1. Excessive sparking or 
flashing at brushes. 
Blackened commutator. 


Rough commutator. 


Sand or turn down, depending upon depth 
of surface roughness, 





Low bar on commutator. 


Grind or turn down balance of commutator. 





High bar on commutator. 


If extreme, lower with mallet, tightening 
clamping ring. Grind true. 





Brushes too short. 


Replace with harder grade—if worn too 
soon... and not by rough commutator. 





Shorted armature wind- 
ing. 


Test for short—after removing metallic 
contact between commutator bars. Repair. 





2. Intermittent sparking 
at brushes. 


Open armature winding. 


Locate and replace bad coil—or repair 
defective joint. 











3. Motor won’t start. 


Usually line trouble. 


Correct. Check source of power supply. 








Load too heavy. See if 
motor runs without load. 





Reduce load—or replace motor with unit 
of greater capacity. 





%. 


~ 


_ SYMPTOMS 


You CAN HEAR 





4. Excessive hum. 


Uneven air gap. Measure 
with feelers. 


Replace bearings—before introduction of 
scraping noise indicates rotor is rubbing. 





Unbalanced rotor. Check 
on parallel bars. 


Balance with solder on band—or weight 
attached by cap screw and lock washer. 





5. Regular clicking. 


Matter in air gap. 


Take out rotor; remove matter. 





6. Rapid knocking 


Misalignment. 


Realign set until knocking disappears, 








7. Brush “chatter.” 





Extreme vibration. 





See item 10, below. 





“2 SYMPTONS You CAN EEEL 





8. Vibration. 


Misalignment. 


Realign set. 





Vibration in driven ma- 
chine. 


Eliminate source in machine, if possible. 
Or a flexible belt drive may be in order. 








9. Motor overheating. 
(Check with thermome- 
ter—don’t depend on 
hand). 


Overload. Measure load; 
compare with nameplate 
rating. 


Check for excessive friction in- motor, 
drive or machine. Reduce load, or replace 
motor with greater capacity unit. 





Dirt in motor. Check 


flow of air. 


Blow out motor. Use solvent on wound 
section if necessary. 








Rotor rubs stator. 








Replace bearings. 





When you do need new motors, look 


into the strength, solidity and all-around 


protection of the new ‘Safety ‘Circle’ — 


protected top, sides, 


ends and bottom. 
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are ‘‘strong points’’ of modern power distribution 


It seems incredible. But the fact is that each of the 
two factory-built G-E unit substations you see above 
handle one-third more power than the entire conven- 
tional (gingerbread) layout at the top of the opposite 
page. They do it with lower electrical losses, and 
afford greater protection for personnel. Installed as a 
part of a well-planned, modern power-distribution 
system, they help to assure greater continuity of power 
to every point of use. 

G-E unit substations practically eliminate the man- 
power problems of assembly on the job. They come 
ready to connect, combining the necessary trans- 
forming capacity, cable-termination facilities, and 
high-voltage and low-voltage switchgear. The trans- 
former section of each unit is sealed against dirt and 


dampness. With Pyranol*, which can’t burn, these” 
substations can go anywhere, outside or indoors. The 


metal-clad switchgear isolates each circuit and circuit 
breaker in a separate, grounded compartment. Ver- 
tical-lift breakers have interrupting capacity fully 
adequate for any emergency. 

A plant power system that combines several unit 
substations close to the load centers is highly flexible. 


Increased loads can be met, step by step, with duplt 
cate units, And war-plant records of “unit subs” it” 
service show unusual savings in maintenance and ma#*_ 
hours. Ask your G-E representative for the story, 


General Electric Company, Schenectady 5, New ¥ 


*Trade-mark Reg. U.S. Pat. Off. 


Buy all the BONDS you can—and keep all you buy 
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‘A CONTRAST between the two modern G-E unit substations on the opposite 
ge, which serve dine 300-hp pump motors, and the layout above, which serves 
lythree 500-hp pump motors. Yet even the gingerbread substation above affords 





let protection than many old-time “briar-patch” installations still in service. 


; INDOORS, EVEN MORE ADVANTAGES are made possible by G-E unit substations 
combined in a co-ordinated, load-center distribution system. They can be placed in 
factory work-areas, thus keeping short the heavy-copper secondary circuits, and 
Overcoming voltage-drop problems economically. Unlike open switchboards and 
vil-cooled transformers, they need no isolation wards indoors. 





GENERAL @@ ELECTRIC 
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Write Qdequate Protection’ 
into Post-War Wiring Plans 


THe contractor’ who installed this wiring system has 
given the owner and occupants of the building the maximum in 
protection. He has fully met the high standards of the National 
Electrical Code by installing standard-threaded full-weight rigid 
steel conduit--Youngstown’s Buckeye Conduit. 

Full-weight rigid steel conduitis the only recognized adequate 
protection against short circuits from moisture, vapor, dust, dirt, 
or explosion, in hazardous locations and occupancies. It is the 
best protection against vibration and crushing. It discourages 
tampering by unauthorized or well-meaning amateurs. 

In the wiring systems you are now planning for new plants or 
for plant reconversion, you can guarantee adequate protection 
in this same way, by specifying Youngstown’s full-weight rigid 
steel conduit--Buckeye Conduit. 

Buckeye has been furnishing uniform, all-round protection for 
electrical wiring for more than a third ofa century. Preferred 
by leading contractors, it is available through distributors from 


coast to coast. 
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THE YOUNGSTOWN SHEET AND TUBE COMPAN! 
YOUNGSTOWN, OHIO 


Manufacturers of 
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Of course the Sheik is confused by Laytex-insulated wire. He's one 

_ | of the countless number of men now seeing wire for the first time. 
In hot deserts and tropical jungles, in distant islands and freezing 
¢ arctic lands—places where electricity has never before been har- 
hessed, Laytex is demonstrating its marvelous properties as a wire. 
: To many of the people in these lands, wire henceforth means Laytex. 


& 


But to us here at home, Laytex is more than the average wire. 
Under the strain of world-wide war, Laytex gives better performance 
than was ever expected of any wire under such gruelling conditions. 


__. Militaryneedsnowtake the entire output of Laytex Wires and Cables. 
But we hope the day is not far off when manufacture will be resumed 
- forResidential and Commercial Building, Police and Fire Alarm Systems, 

; Communications, Signalling, Power Control and other exacting services. 


be 
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Rubber Insulation at Its Bes? 


U.S. 


ELECTRICAL 
WIRES AND CABLES 


Serving Through Science 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE - ROCKEFELLER CENTER * NEW YORK 20, N.Y. ° Ia Canada: DOMINION RUBBER CO., LTD. 





WHERE THERE I$ A NEED FOR FLOODLIGHTING---THERE’S A SALE FOR AUTOMATIC CONTROL... 


The Geodlighting Shines Bright 


-++ ALL THROUGH THE NIGHT 


SANGAMO 
TIME SWITCHES 


FOR 
FLOODLIGHTING 


PROTECTION 


@ There are types to meet every protec- 
tive lighting control need. The complete 
line includes Astronomic Dial, Synchronous 
Carry-Over, .and Outdoor Time Switches. 
Form VSWZ Astronomic Dial Time Switch 
is shown above. Current interruptions up 
to 10 hours will not stop it nor affect its 
“on” and “off” settings. 


Floodlighting is purchased as a protection for life, 
property, and production. Therefore, purchasers of 
floodlighting don't stop there if they know that the 
floodlighting they buy can be safeguarded from 
failure. ; 


A SANGAMO TIME SWITCH is set at a designated 
“on” time and for a designated “off” time—n0 
dependence at all on the human element—n0 
chance for an accidental turnoff. 


The sale of this floodlighting protection becomes 
an added profit for you—not only for immediate 
floodlighting sales, but for installations previously 
made. 


Our catalog tells about installation —range o 
application — construction — and complete range 
of types of SANGAMO TIME SWITCHES. 


SPRINGFIELD 
ILLINOIS 


SANGAMO ELECTRIC COMPAN 
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“L8T ME KNOW BY WIRE!” “In 
answer to your wire!” You hear it 
everywhere, and this use of wire 
for telegram is tribute to the al- 
most incredible network of wires 
by which Western Union serves 
thenation. And few facts in turn, 
speak so eloquently of the depend- 
ability of VINYLITE plastic wire 
and cable insulation as its wide- 
spread adoption by Western 
Union, 


g Among Many applications in its 


offices, this great communications - 


= 


leader uses instrument wire with 
VINYLITE plastic primary insula- 
tion, and no outer covering. Such 
wire forms the connections on dis- 
tributing frames and switch- 
boards. It is used on stationary 
apparatus and carriages in mo- 
tion, and has better heat resist- 
ance than former materials. But 
wherever used, inside or out, 
Western Union has found thethin- 
wall construction of VINYLITE 
plastic insulation of outstanding 
value, Its extreme flexibility, re- 


*) TRADE-MARK 
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sistance to aging, flame, moisture, 
abrasion, and most chemicals 
bring new standards of life and 
performance. 


Specify VINYLITE plastic insula- 
tion for your own applications. 
Write Department 41 for your 
copy of “VINYLITE Plastics for 
Wire and Cable Insulation.” 


BAKELITE CORPORATION 
Unit of 
Union Carbide and Carbon Corporation 
UCL 
30: East 42np St., NEw York 17, N.Y. 
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Foot-Candles Plus Correlated Brightnesses 
Scientifically Relieve Eyestrain! 


The intensive course of study given West Point Cadets during their 4-year 
period, is probably the most rigorous and the most sustained seeing-test to 
which man is subjected. To provide best possible seeing-conditions for the 
critical seeing-tasks involved, all West Point study-rooms have recently been 
equipped with highest quality of illumination. 


‘High-intensity illumination has been provided, PLUS uniform distribution 
of lighting, PLUS shadow-free features, PLUS low-brightness luminaries, 
PLUS correlated brightnesses throughout the entire room area. The study- 
rooms were painted to complement the illuminating system. Specific details 


of the installation are given at the right. 
“CADET” Data 


Guth “CADET” is a Luminous Indi- 
rect Luminaire for use with two rows 
of either 40-watt, or 100-watt Fluor- 
escent Lamps. CADET is suspended 
‘on single-stem hangers, and is con- 
structed for individual or continuous- 
row installations, The translucent 
cream-white reflectors direct approx- 
imately 75% of the light upward, 
and 10% downward. Room-ceilings 
should be painted Albino White to 
cooperate with the lighting system. 
# Average fixture brightness of 40- 
watt CADETS is 221 Foot-Lamberts; 
375 F. L. for 100-watt CADETS. Fix- 
tures are 48e"’ and 60%" long re- 
spectively, and should be suspended 
from 20” to 36” from the ceiling. 
All metal portions of CADETS are 
finished ‘300° White’’. Listed by 
Underwriters’ Laboratories, Inc. 





The EDWIN F. GUTH CO. - 2615 Washington Ave.+ Saint Louis 3, Missouri 
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00, WEST POINT STUDY-ROOMS 


Relighted with GUTH “Cadet Indirects! 


ee 
S sve \ LUMINOUS INDIRECTS i 3 


Installed in Typical Study-Room 






United States Engineers, New York Dis- 


‘Baitinger Electric Co., Inc., New 








OF THE 


UNITCD STATES MILITARY ACADEMY 


WEST POINT, NEW YORK 


INSTALLATION DATA 


The typical West Point study-room is 14 
0” long by 15’ 4” wide, with 10’ 8” ceil. 
ing height. LIGHTING is provided by 
three Guth CADETS, each 961%” long ° 
and each equipped with 4-40 watt White 
Fluorescent Jamps (2.9 watts sq. ft). 
Fixtures are suspended 17” from ceiling 
to top-of-reflector; fixtures are on 3’ 9” — 
centers, and are run parallel to the 14’ 0” 
room-length, ROOM-PAINTING ~ 
COLORS were selected to co-operate 
with the illumination system. The en. — 
tire ceiling, plus 12” top of sidewalls, are ~ 
painted off-white color with 77% Re — 
flection-Factor. Remainder of side-walls - 
is painted soft-green, having 54% RF. 
Floors are painted light-gray and have — 
15% R. F. BRIGHTNESSES through- ~ 
out the room are correlated and are” 
of the same order. The four brightest ~ 
spots on the CADET luminaries average 
221 Foot-Lamberts. The four brightest: ~ 
spots on the ceiling average 106 F. L. The = 
brightnesses on the side-walls at eye-level, - 
averaze 13.8 F. L. FOOT-CANDLE — 
READINGS are very uniform through ~ 
out the study- area. Horizontal readings” 
on the study-tables (31” above floor) are 
45.4 Foot-Candles. Illumination at 45° 0 
vertical, 36” above the floor, and 12” out _ 
from the study-table, is 23.7 Foot + 
Candles. Horizontal illumination at the 4 
corners of a 10’ 0” ‘square is 29.8 Footeiy 
Candles. SOUND from the fixture 5) 
practically eliminated (difference Dey 
tween total noise and background is only 
0.5 at sound level of 37.5 decibels) 
RADIO INTERFERENCE is elimit 
ated by use of one filter in each 
CADET fixture. STROBOSCOPIC 
unnoticeable, in both “tte me P a 
the peak light-output is 14% abov' 
pelt light-output. ENGINEERING 
for the entire installation was done by the 
























trict. Office. WHOLESALER was the 







City, N. Y. 
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@ This new booklet gives 
ratings, sizes, characteristics, 
dimensions, where-to-use 
data, and prices of General 
Electric a-c and d-c motors, 
1/16 to 75 hp. Everything 
you need to know fo select 
these sizes—all in 16 pages! 


Buy all the BONDS 
you can—end keep 
all you buy 


Jo Save Your Time Later 
Mail This Coupon Today— 


General Electric Company, Schenectady 5, N. Y. 


Please send me a copy of your Condensed Motor Catalog 
(No. GEA-4281). 


Name.... 
CompOny .... 2928. ...... RE. ER. SB ns 








WEBSTER "Tolek | k= 


ADDS HOURS TO YOUR WORK WEEK 


INCREASES | : 
EFFICIENCY 





These are the comments of busy executives on what Teletalk eee aw 4 [om Systems have 
meant to them in these war-busy days. 3 


as 


“Teletalk saves 50 to 100 trips a day... ten miles of walking,”—an Iowa foundry. #, 
“Teletalk makes all our plant operations more efficient,” —a laundry machinery manufacturer. 
“Teletalk gives us the speed which is the essence of all our contracts,” —aNew Jersey concern. 


“Teletalk instantly provides ‘finger-tip’ information to answer 150 long distance telephone 
calls a day,”—an Illinois company. 
These are important problems. Scores of busy concerns in your vicinity are faced with them 
today. Teletalk provides an effective way to increase your sales volume by showing them Tele- 
talk, the solution to these time-saving problems. 


Teletalk gives quick, voice-to-voice contact with every department of a business. It is easy to in- 
stall, requires little or no service. Teletalk takes its power from the electric light circuit. 


Now. is the time to increase your revenue and build for future business by selling Teletalk . - . 
the modern answer to inter-office and inter-plant communication. Write us today. 





Licensed under U. S. Patents of Western 
Electric Company, Incorporated, and Amer- 
_ tcan Telephone and Telegraph Company 


WEBSTERMELECTRIC 


Racine, Wisconsin, U.S.A. « Established 1909 + Export Dept.: 13 E. 40th Street, New York (16), Nv. Y.. Cable Address “ARLAB” New paral 
e 


“Where Quality is a Responsibility and\Fair Dealing an Obligat?t! 


Let’s All Back the Attack 
Buy Extra War Bonds 
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V SAFETY SWITCH WITH “CLAMPMATIC”’ CONTACTS 


BullDog technicians put in years of labora- 
tory research to develop these advanced 
principles in safety switch design—more 
years of experimental engineering to prove 
them. Result: The BullDog Vacu-Break 
Safety Switch—far ahead of the field! 
No other safety switch has the Vacu- 
Break principle of arc suffocation—Clamp- 
matic contacts tight as a bolted connection 


in the ON position, thus reducing heating 
—simplified mechanism for positive opera- 
tion—modern streamlined cabinet—ample 
interior wiring space without sacrificing 
over-all compactness. Capacities from 30 
Amp. to 1200 Amp. 

Take the word of top-flight engineers in 
leading plants of the nation. Or investigate 
for yourself. Write for illustrated folders. 


BULLDOG—.=== 


BOX 177, R. PK. ANNEX, DETROIT 32, 


AN. In Canada: BullDog Elec- 


* Products, Ltd., Toronto. Field Engi- 


wt 


_ teering Offices in All Principal Cities. 
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SaffoFuse Panelboards—Switchboards— 
Circuit Master Breakers — BUStribution 
DUCT, for “plug-in” power — Universal 
Trol-E-Duct, for flexible lighting—Incus- 
trial Trol-E-Duct, for moving “loads.” 
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COMPLETE 
ELECTRICAL CONTROL 


ip 


At the right are listed various types of 
electrical control equipment designed Knife Switchboards Motor Control Switchboards 
Explosion-proof Switchboards 


; Circuit Breaker Switchboards 
ober rgepsscncese Cis ge esas h Dead Front Switchboards Laboratory and Test Switchboards 


utilities, industriat plants, large OOLT of Battery Charging Switchboards Control Switchboards 
tile establishments, and public buildings. Generator and Distribution Switchboards 
Your inquiries are invited. 


METROPOLITAN ELECTRIC MANUFACTURING 


ESTABLISHED 1892 . Peete 


ELECTRIC LIGHTING 
AND POWER DISTRI. 
BUTION EQUIPMENT = 


N.Y. FACTORIES: LONG ISLAND 
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Salt Lake City 
. 


PLANT 


4020 LIVINGSTONE . 
Dallas e 


STREET 
OAKLAND 6, CAL. New Orleans * 
Houston 


Service: Vital to any business, it is even more important in 
this day of super production schedules. Leader's New West 
Coast Factory will cut days from delivery schedules. 





Careful manufacturing methods established in Leader Elec- 
tric’s Main Factory will be strictly observed in the new West 


Coast Factory. 
A complete line of industrial and commercial fixtures manu- 


factured and assembled according to Leader's standard of 
quality will be available at the new West Coast Factory. 


CONTACT YOUR NEAREST LEADER REPRESENTATIVE 
New Orleans Richmond St. Louis Los Angeles Pittsburgh 
Boston Atlanta Kansas City Minneapolis Toledo 
New Haven Detroit Denver Buffalo Indianapolis 


New York Chicago Seattle Philadelphia | Houston 
Dallas Salt Lake City San Francisco Charleston Baltimore 
B 


Distributed only through 
the Getter Electrical Wholesalers 


MADER ELECTRIC MFG. CORP. » 6127 BROADWAY + CHICAGO 40, ILLINOIS 
17 
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EASY METHODS OF IMPROVING 
VOLTAGE ON YOUR PLANT CIRCUITS 

















SCHEMATIC DIAGRAM 
CORRECTIVE ARRAN 
HOW TO CORRECT LOW VOLTAGE we; lon 
Feeder Ly (POS TT a oO ao | eee 
cfotege somes ae Correct by means of Transformer tap setting 
Sic ATR. 1 REO EER GAA od. TX Ra Se, ee Wel bnetel: oe fh 
Low Normal Good Transformer tap setting 1 acielUh ie t (3)— 
Voltage regulator 2 
Autotransformer 3 
Aut ~ 
High feeder Voltage regulator 2 nsformer [— ~ = 
drop Parallel circuit 4 
Autotransformer 3 Parallel 7" = 
circuit i 
High feeder Normal Low Shunt capacitors 5 
drop Voltage regulator 2 Jaa —_ oo 
fone} oXelonn coy , 
High feeder Overload Low Shunt capacitors 5 
drop Shunt capacitor and voltage Shunt 
regulator eannet ne 6 “Z)- 2 
i 2 Fa 2 PRAGA Rp AK SOIR IEE FALE EIS LG elaleoma-1elenien| 
HOW TO CORRECT HIGH VOLTAGE , pia 
°- ——_—_9——--__—_-~»~--» 
Normal drop Normal Voltage regulator Shunt ies 
Transformer tap setting Pha bh: ay 1} 
Normal drop No load Voltage regulator 2s boc 
Transformer tap setting Ss Ss oo 
pie SUPPLY V 
Voltage rise “No load” Leading at | Automatic switching of capacitors OS 
(except shunt! no load ; Spee 
capacitors are Voltage regulator (if no penalty Eos pss pores 
on) clause for leading power factor) y > oo. ee 
HOW TO CORRECT VARIABLE SUPPLY VOLTAGE power-factor improvement 
(Voltage regulator is only practical solution) é my e 
HOW TO CORRECT LIGHTING FLICKER 22 ee 
Load Causing Series capacitor 
Flicker Correct by means of fo neutralize + eeaene 


e€ cCifcu eda 
Resistance welders, Series capacitor with welder to reduce demand by > ae 
spot or seam power-factor correction BE 
Series capacitor in line to neutralize system reactance rN 
Separate welder supply circuit 
M-g set for lighting circuit Separate supply circui 


Flash and resistance Separate welder supply circuit 


welders M-g set for lighting circuit i ‘ 
Motor loads, such as:| Series capacitor in line to neutralize system reactance —= 
a iio 


sawmills, rubber mills,, Separate motor supply circuit 
grinders Meg set for lighting circuit oe 


Arc furnaces Same as for motor loads eae ‘ 




















They will help you gain : 
some or all of these benefits 


i i d the reduc- 
lighting (higher levels an : 
enor ae of flicker); better starting of 


fluorescent lighting; longer lamp life . : 
Increased motor efficiency; greater starting an 


. the reduction of 
i torque and speed; 
pe Oe eaine and, hence, maintenance and 


machine outages 
Reduced breakage and 
other mills where motor 


liability of 
mance and greater re ; 
on Se ripmnent the elimination of sluggish 
opeiatiol of potential or control devices 


from electric furnaces, infra- 
and a wide variety of 


* 


; : . d 
spoilage in textile an 
eer must be constant 


Greater production 
red heaters, drying lamps, 
other electric equipment 
) greater uniformity, fewer 


i 1 and 
Quality contro epee 


rejects, more accurate tes 
on heating circuits 
ent; a reduction of 


x 


Temperature control 


ife of electric equipm 
pon and ‘burnouts; 
electronic tubes, 


overheating 
precision tools, 
instruments 


Kva demand red 
increased circuit lo 
power cost 


OOD voltage is no longer 

a luxury. It is now easy 

and inexpensive to extend the 
benefits of good voltage to every 
nook and corner of your plant— 
benefits that quickly pay for the 
small initial cost of equipment. 


By good voltage we mean 
voltage that is neither too high, 
nor too low, nor extremely vari- 
able. A 10 per-cent overvoltage 
reduces incandescent-lamp life 
75 per cent, decreases the power 
factor of general-purpose motors 
from 3 points at full load to 5 
and 6 points at half load, and 
causes overheating in various 
potential devices. A 10 per-cent 
undervoltage decreases the light 
output of incandescent lamps 
approximately 30 per cent, in- 
creases the temperature rise of 
general-purpose motors 6 to 7 


the protection of 
and delicate 


i ed 
ed, power factor improved, 
vedability and, often, reduced 


degrees C, reduces their torque 
and overload capacity approxi- 
mately 19 per cent, cuts the 
output of a typical heating oven 
from 1500 to 1275 pounds per 
hour. Studies of the effect of 
poor voltage on other electric 
equipment show similar losses. 


If you suspect poor voltage 
of being the cause of pepless 
motors, poor lighting, or produc- 
tion slumps at your plant, we’ll 
be glad to help you make a 
system study. This will deter- 
mine what corrective measures 
are necessary. Remember that 
whether you need voltage regu- 
lation for your plant as a whole, 
for your laboratory, for a vac- 
uum tube, or a power shovel 
there is a simple, economical G-E 
device for the job. General 
Electric, Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 
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"Aud who the Div'l is Raco?” 


exte 
‘That’s easy, officer. Raco is a trade-marked line of All-Steel-Equip Co. ... the requ 
complete line of steel switch boxes, outlet boxes and conduit fittings that has cons 
won the approval of architects, builders and contractors throughout America! : 
n 
HERE’S WHY YOU, TOO, SHOULD INSIST ON THE RACO- ALL-STEEL- LINE... buti 
CLEAN — Smooth, lustrous finish. No dirt, no grease, no chip- plar 
ping or flaking paint, and no rough edges. requ 
PACKAGED — Every Raco product comes to you in attractive 
cartons... with easy-to-read index showing product number, He 
quantity and finish. neer 
UNIFORM — All Raco Products are made to the same exact- Thro 
ing standards as other precision metal products that All-Steel 
has been manufacturing for more than 32 years. 
And in addition, Raco-All-Steel-Line is sold nationally through wholesalers 
only. It’s the quality line, the dependable line. Look for the Raco trade-mark 
. .. the sign of better workmanship. 
Ge 


<400%-O—STANDARD (UTILITY) BOX. Enam- 
eled or galvanized finish. With “Side-Mount” Bracket. 







40044-B—STANDARD (UTILITY) BOX. Enameled 
or galvanized finish. With ““Face-Mount’” Bracket. > 


ALL-STEEL-EQUIP COMPANY, INC. 
600 Kensington Avenue, Aurora, Illinois 










































ATLANTA 2, GA. 
Herman Junghans 
1820 Memorial Drive S. E. 
P.O. Box 4183 


M4 BALTIMORE 11, MD. 
ere 1S ITUTE Wolfe & Mann Mig. Co. 
28th and Sisson Sts. 
BUFFALO 2, N. Y. 
James Hunter, 259 Delaware Ave. 


for Experienced Technical Skill wows 


Triangle Equipment Co., Inc. 
610 W. Van Buren St. 
CINCINNATI 2, OHIO 
: : 8 : iller Kleine, 1303 Union Trust Bldg. 
When you are planning new or working with Architects, Contrac- = Geyer AND 15, OHIO 


extended electrical systems, future tors and Industrial Engineers he Rotee COR iMeclid Ave. 


requirements must be given equal _ knows your problems. By his daily DALLAS 1. TEXAS 
consideration to present needs. contacts he has first-hand knowl- D hitie: . Net PON an eas 


OLO. 
Correctly engineered switchboards, edge of the latest developments in F. E. Seaible, 319 14th St. 
panelboards and power distri- your field. His technical skill is on erie Eecsipanent os, 908 GeandA ve 
bution methods demand careful display in hundreds of installations yp RE? ag ED 


Planning and selection if future in your locality. Behind him is a FLoRIMA—CLEARWATER 
requirements are tobe considered. pioneer manufacturer of switch- (P.O. Box 264) saeco en ebaea 


INDIANAPOLIS 4, IND. 
boards, panelboards and power MANAPOLTS 4. 1d 





Here is where the @ Sales Engi- distribution systems. His experience 305 Merchants Bank Bldg. 
neer can be of real assistance. and ability are yours for the ask- “NS*8,CiN 6 MO. 


Interstate Bldg., 417 E. 13th St. 


LOS ANGELES 12, CALIF. 
Zinsmeyer Co., 729 Turner St. 


Cm MEMPHIS 3, TENN. 
Lee B. Rosebrough, 166 Monroe Ave. 
- ) Bey ee 2, MINN. 
H. Cooper, 220 Frontenac Bldg. 
eid ee (BOSTON) 


assi 
72 Jacob St, Malden 48, Mass. 


Through many years of successful _ing, so call or write him today. 






E LE CTR ] Cc COM PANY NEW ORLEANS 12, LA. 
Ge ‘ W.J. Keller, 304 Natchez Bidg. 
neral Office and Factory New York Office and Warehouse = OMAHA 2, NEB. 
3650 Windsor Place 419 West 54th Street Midwest Equipment Co., 1112 Farnam St. 
St. Louis 13, Mo. New York 19, N.Y. eT ee 244 N. 10th St. 






PITTSBURGH 22, PA. 
Crescent Sales Co., 298 DuQuesne Way 


ST. LOUIS 6, MO. 
O. H. Rottmann, 1023 N. Grand Blvd. 


SAN FRANCISCO 9,.CALIF. 
Columbia Elec. Mfg. Co., 390 9th St. 


SPOKANE 9, WASH. 

















aul E. rsole, 


EXPORT REPRESENTATIVE 


NEW YORK 7, N. Y 
Langguth-Olson Co., 11 Park Place 
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Time was when lighting was a comparative afterthought. 

But times change. Since the development of Miller Fluorescent ” 
Troffer lighting systems, the trend is to start with the lighting and plan 
interiors around it! 


There are good reasons why: 


] Miller Fluorescent Troffer lighting systems simplify planning. They ate 
engineered to meet structural problems. 


2 They suggest themes around which to plan the entire structure. They are 
readily installed in single units, blocks, geometric patterns or light-strips 
“by the mile”. 

They harmonize with all interiors. There is a wide range of glass or plastic 

@ Supports from. struc- lenses, plates, and metal or plastic grilles to meet specific architectural and 

tural ceiling reduced lighting requirements, 

50 to 75%. 4 They simplify construction. Instead of laboriously fitting a lighting system 
© Contak and conéek into false ceilings, the patented Miller Bracket makes it possible to hang 

fitting costs reduced the ceiling directly from the lighting system, 


UP to 80%. But how about the lighting qualities of Miller Fluorescent Troffer lighting 
@ Wiring costs reduced systems? 
up to 50%. 


OTHER PLUSSES 


OF MILLER FLUORESCENT 
TROFFER LIGHTING 
SYSTEMS; 


For 100 years, The Miller Company has pioneered in lighting. It works with all 

@ Permanent operation approved light-sources, including mercury-vapor and incandescent. The Miller 
and maintenance econ- Company believes that Fluorescent Troffer lighting systems are its very finest 
— achievement. 


Miller distributors and field engineers are conveniently located to serve you. 


THE MILLER COMPANY e MERIDEN, CONNECTICUT 


ILLUMINATING DIVISION O1L GOODS DIVISION ROLLING MILL DIVISION 
Fluorescent, Incondescent Domestic Oil Burners Phosphor Bronze and Brass 
Mercury Lighting Equipment ond Liquid Fuel Devices in Sheets, Strips and Rolls 


WAR CONTRACTS DIVISION 
Wer Moteriel 








FREE NEW BOOKLETS! 
"SHADED POLE MOTORS,” Form No. 
1887. "MATCHED MOTOR PARTS," 
form No. 1871. “UNI-SHELL INTE- 
SRA H.P. MOTORS,” Form No. 1845. 
MOTOR GENERATOR SETS," Form 

No. 1881 


Send for any of all of these booklets, now. 












] ROBBINS « MYERS~- INC. 


MOTORS - HOISTS - CRANES MACHINE DRIVES - FANS - MOYNO PUMPS 
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Done for, finished, never 

to be found in your factory 
is the fractional horsepower 
motor that gets caught here 
with the “‘shakes.’’ For this 
“green-line” test tells Robbins & 
Myers engineers when a midget 
motor has fidgets, when magnetic or 
mechanical motor unbalance is causing 





excessive vibration. Needless to say, any 
design that doesn’t purr along smoothly 
calls for a new start—from scratch. 

In this test, all motor vibration on the 
spring-supported platform registers on 
the spherical pickup under the motor. 
This vibration, in turn, registers on the 
cathode-ray oscillograph where its mag- 


Jumping-off place for 
small-motor Jitters! 


n Canada: Robbins & 





nitude and frequency can be studied 
from the green line on the screen. 

This test is but one of many that newly 
designed R & M fractional motors must 
pass. Constant checking of data calcula- 
tions is a habit with R & M engineers, a 
habit that assures your satisfaction. 
That’s equally true whether those motors 
are the stock type or are designed for 
special performance applications. 

In either case, our motor development 
engineers will be glad to discuss your 
postwar motor needs, now. Talk it over 
with them (naturally, without obliga- 
tion) or ask for literature on the R & M 
fractional motor line. Today isn’t a bit 
too soon. 





MOTOR DIVISION : SPRINGFIELD, OHIO 


Co # Canocda, Ltd., Brantford, Ont. 


FOUNDED 1878 
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Following the production, in June 1943, of the 
first U. S.-made “Megger” testers, we now announce 
a second “Megger” instrument being built in our 
Philadelphia factory—the Midget ‘“Megger” Insula- 
tion Tester. 

This new U. S. model is identical in design and 
similar in every way to the Midget ““Megger”’ Insulation 
Testers we have been supplying for the past ten years, 
except that the molded plastic housing is mottled 
brown instead of red. 

The Midget “Megger” Tester has achieved wide 
popularity because of its size and low cost. Weighing 








JAMES G. BIDDLE CO. 


1211-13 ARCH STREET - PHILADELPHIA 7, PA. 


& 
F 
~ 


the SECOND U.S.-made ‘‘Megger’’ Instrument 
... THE MIDGET “MEGGER’’* INSULATION TESTER 


but 3 pounds, it is always ready to use for testing 
insulation resistance of a wide variety of electrical 
equipment. It is indispensable for maint@ance and 
trouble shooting, even where higher range “Megger” 
testers can be used . . . reads up to 50 megohms and 
delivers 500 volts d-c from a hand-cranked generator, 
making it independent of batteries or external power 
supply. Lower ratings are also available. 

Manufacturing facilities are complete and our ex- 
panding production makes availability of these new 
instruments far better than we have previously been 
able to offer. We invite your orders for them. 


LO eens Note eaee 


Fd 


é 








For complete description of the new U, S.-made 
Midget“ Megger” Tester, write for Bulletin 1785- EC. 
*By special arrangement with the original makers of 
the ‘“‘Megger” Testing Sets, our new.? rs 
carries the U.S. Registered Trade Mark * MEGGER. 
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For Post War Rural Applications 


Tro and one-half million farms now use electric power. Over three 
million others are considered to be prospective users of electric 
power. And with many rural electric power projects in prospect for 
the post-war period, the future of the farmer as. a buyer of elec- 
trical equipment is assured. At the same time, a study of the trend 
toward farm mechanization and electrification during recent years 
indicates that much must be done to improve the transmission and 


distribution of power in rural areas. 


New AmerTran Distribution Transformers for rural service are 
designed for unusual ruggedness and freedom from trouble. Such 
qualities are particularly required in rural electrification because 
of the greater distances involved, the comparative inaccessibility 


of installations and their exposed locations. 


AMERICAN TRANSFORMER COMPANY, 178 EMMET ST., NEWARK 5, W. J. 
Electrical Contracting, April 1945 





























LOOK FOR THESE ADVANTAGES 
IN THE NEW “ae 
AMERTRAN DISTRIBUTION TRANSFORMERS 


Lower Exciting Current 
Increased Overload Capacity 
Smaller Size - - - Lighter Weight — 
Improved Tank Construction 
- Coordinated Insulation : 
improved ssiiaaraae eee New o—— Facies 


Pioneer Manufacturers of Transformers, Reactors and 


Rectifiers for Electronics and Power Transmission 
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Set the Right Varnish 
for that Insulating Job 





geLecTOr 
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(7S FREE! 


ROS A ae ao Ask your G-E Distributor for it | 
YOUR LOCAL G-E MERCHANDISE DISTRIBUTOR A quick glance at this handy, easy-to-use Varnish 


Selector gives you all the facts on 7 outstanding in- 














(°° "0 ih ah ih inh i a a a a ale ay sulating varnishes — characteristics, applications, 
y baking and drying time, base, thinner, viscosity— 
Gentlemen: everything you want to know. Ask your local G-E MER 
7 Please send me a G-E Insulating Varnish Selectot 7 Merchandise Distributor for one and you'll always 
as offered in Electrical Contracting. have this essential information at your finger tips, 
J 7 ready to use. A list of G-E Distributors is available on 
7 Na ae ee ee q request from Section RIM 452-22. Resin and Insu- 
. lation Materials Division, General Electric Company, 
7 Tie... 4.2.3 fe cneeehlleceeetceeeenenne + Aa y Schenectady 5, New York. 
7 Company cebees.. e Hs ~ rE: eee ag y ~ 
Basie ue | GENERAL (6) ELECTRIC 
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_ lighting mmerations 





MERCURY 
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Ever since gur def program kegan ta take shape, 
lighting engineers have been called upon to make 
d inktallations that 
might have seemed jmpracticgl a sho, time before. 
In every instance these lighting engingers solvéd 


the problems and elitninated bdttlenecks that were » 
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Mercury Vapor Licutinc: High intensity mer- 
cury vapor lamps have been and will be used in 
many industrial plants where high bay mounting is 
essential. Ask for Bulletin JMV-76 
FLUORESCENT LIGHTING: SOLA ballasts still rate 
top preference with important fixture manufactur- 


hindering production pf war matéyials. Theywighted \ers. Ask for Bulletin JFL-86. 


war plants covering atres of ground, solved cNtical 


inspectiog problems 4nd installed equipment to 
produce ijlumination levels equal to those outdoors. 


These hnd thousandd of other lighting problems \ cathode 
\ Series Licutine: For airport, protective and 
\etreet lighting 


required! serious thougl\t and sound kngineering. 
The possibilities of incanklescent, mercuty vapor or 
fluorescdnt lamps had to lle explored. But hegardless 
of the decision, regardless of the source dged, the 
lighting! engineer assured \quiet, troublefree\opera- 
tion by bpecifying Sota Lighting Transformehs. 
Tomorrow the lighting engineer and his customers 


will behefit by many impofttant improvements\in 
design and performance that,will be made availab 


when restrictions are lifted. ; 





VAPOR SD FLUORESCENT * COLD 


0 Ot. 





CATHODE * SERIES 


\ Coup CaTHODE LIGHTING: SOLA transformers in- 
corperating the famous Constant Voltage principle 
are now available for operation of the long, slim cold 
Dumps. Ask for Bulletin JCC-104 


wherever the power supply must 
be sealed against dirt, dust or moisture, SoLa’s new 
Series Transformer 38 without comparison.-Ask for 
Bulletin JSS-97  S 


Powks DisTRIBUTION fransformers of the con- 
ventional double wound auto types, either step up 


or step dowh, can be used economically in providing 
the proper sujyply for lighting installations. Ask for 
Bulletin JDW-X01 és. 








LIGHTING @ DISTRIBUTION 


mers for: Constant Voltage » Cold Cathode Lighting « Mercury Lamps « Series Lighting « Fluorescent Lighting » X-Ray Equipment « Luminous Tube Signs | 
Ignition « Radio « Power « Controls * Signal Systems « Door Bells and Chimes etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14. sd 
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Built to solve the CONTRACTOR'S problems, 2 HOLDENIine Chan’l-Run individual unit installation can be changed in 3 minutes to continuous run! 


Brings you these SIX PRACTICAL ADVANTAGES : 


1. Unbeatably swift conversion from individual correct socket spacing. 



















: : e 
units to continuous run. To change a HOLDEN- — 4, High lighting efficiency based on correct pho- ° 
line individual unit installation to continuous, tometric design. Chan’l-Run Units feature ease of 4 
simply remove end caps and join units with con- cleaning —longer life—higher reflection factor. 
nector strap. That’s all. No need to stock units : ; , 
of irregular size . . . and you give the customer a S. Battleship construction. Each unit a tough, 
beautiful custom-built job ... and make him as long-lasting unit, whose strength is accentuated ® 
proud as a peacock. Saves time and money. by continuaus run. ° 
Pleases buyers. 6. Tested. HOLDENline Units are lighted, not . 
2. Speed and simplicity of installation saves man- once but ¢hree times ‘on 110 volts . . . must stand | 
hours, cuts costs. Ample room in wireways for up under 1200 volt breakdown test. 

— wires—don’t worry about space—no in- Observation: HOLDENIline Chan’l-Run saves you 
terferences, wires run full and free. money in the shop and on the job. Our clamp- i 


3. Butt-On Sockets backed by welded-in-steel hanger meets any mounting problem—cable, 
ends, eliminate socket breakage and guarantee rod or ceiling. 


SOLD ONLY THROUGH WHOLESALERS 





For further information and a copy of Catalog B-45, contact your nearest wholesaler—or write fo 


HOLDENLINE COMPANY 
Pioneers in Plusrescent q 
1960 EAST 57TH STREET - CLEVELAND 3, OHT 









Electrical Contracting, Apr be 





- eC 
—— rr 


® Complete Insulation 
® Full Protection 

® Short Proof 

® Shock Proof 


® Rust and Corrosion 
Resistant 


® Permanent 

® Adequate 

® Economical 

® Maximum Current 
Capacity Ratings 

® Takes Standard 
Devices and Fixtures 


® Meets Future Load Increases 
* Allow for easily made 
Alterations and Additions 
* ILLINOIS ELECTRIC PORCELAIN CO. 
Macomb, Ill. 


* SPECIALTY PORCELAIN WORKS SUPERIOR PORCELAIN COMPANY + UNIVERSAL CLAY PRODUCTS COMPANY 


Eas? Liverpool, Ohio 
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% In the next decade rural America i: 
destined to have its face lifted and farm 
areas will become places of beauty anc 
abundant living, according to Robert F 
Gerholz, Flint, Michigan, president of the National Associatior 


of Home Builders of the U. S., at their post-war planning exposi: 
tion and annual convention at the Hotel Sherman which wa: 
held in Chicago January 15 through the twentieth. 


Mr. Gerholz said, “The building industry is prepared to meet the demand fo! 
at least a million new farm homes in America when peace is declared. There 
are six million farm homes in America today—many of them are obsolete 
and badly in need of modernization. 


“Plans are already off our drawing boards, awaiting the end of the war anc 
the green light from the government to swing into action building these 
homes. It is conservatively estimated that at least 7% of our G. I. Joes wil 
change their A. P. O. to R. F. D. when they come home.” 


Contractors at the moment who are encouraging the use o! 
Porcelain Protected Wiring Systems have all this to look forward 
to—not only are these installations profitable to you but you 
give the customer a low cost light and power installaion that igs; 
complete in all ways including safety. 


* PORCELAIN PRODUCTS, INCORPORATED 
Findlay, Ohio 


Parkersburg, W. Va. Sandusky, Ohio 


YODERN PORCELAIN PROTECTED WIRING SYSTEMS 











Designers and manu- 


—from tiny control de- 
vices to huge stators— 
are utilizing the extra 





mechanical and electri- 
cal advantages which 
only Fiberglas-base Insulation Materials afford. The use 
of this better material also assures users of such equip- 
ment, greater protection against time and dollar losses. 

That Fiberglas gives the extra stamina necessary to over- 
come changes in operating conditions, human element 
hazards and many of the other unanticipated causes of 
trouble and failure, is proved by numerous case histories. 

Fiberglas is glass in fiber form—as such, it retains some 
of the characteristics commonly associated with glass and 
gains others which make it an unsurpassed insulating 
material, when properly impregnated. In textile form 


Each Distributor of Fiberglas-base Insulation Materials has his own source of sup- 
ply, since Owens-Corning Fiberglas Corporation does not process these materials. 


FIBERGLAS 


*T. M. Reg. U. S, Pat. Off. 


ELECTRICAL INSULATION MATERIALS 












ee 
x* 








ingham, March 27-28; Jefferson Hotel, St. Louis, April 3-4-5-6; Muehlebach Hotel, Kansas City, April 17-18. Locations of showings in D 
April 24-25; Houston, May 1-2, and appearances in other cities will be announced later. “ 
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facturers of many types 
of electrical equipment 


+> BE SURE TO SEE THE FIBERGLAS ELECTRICAL INSULATION MATERIALS EXHIBIT <—— 





Fiberglas provides a thin, extremely strong, flexible, 
inorganic fabric base for impregnants and is available in 
such forms as: Magnet wire, Lead wire, Special wires and 
cables; Varnished cloth and tape; Mica-Combinations; 
Laminates; Saturated sleeving; Varnished tubing; Pres 
sure-sensitive tapes and special products. 

The new illustrated catalog tells how Fiberglas’ high 
tensile strength and favorable space factor solves many 
problems economically—how Fiberglas-base Insulation 
Materials successfully combat such common insulation 
enemies as excessive moisture, corrosive chemicals and 
high heat. It shows why these better insulation materials 
are being used in an ever-widening range of applications. 
Write for your copy today of the new catalog and ask for 
the name of the Fiberglas Electrical Insulation Materials 
supplier nearest to you... Owens-Corning Fiberglas 
Corporation, 1856 Nicholas Bldg., 
Toledo 1, Ohio. In Canada, Fiber- 
glas Canada Ltd., Oshawa, Ontario. 
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Over half a billion dollars of postwar 
school building is actually on the 
drawing boards today! 





are YOu (ea 


axible, 

ble in ¢ Immediately after the war the greatest school-construction 
5S and program in our nation’s history will be launched. To meet this, 
tions; Edwards will be ready with the most complete line of school 





Pres- signaling systems in existence! For the first time all types of 
school signaling are available from a single source through reg- 
"high ular distribution channels! 








ae EDWARDS NOW OFFERS 
atin “OVER-ALL” SCHOOL SIGNALING SYSTEMS 
_— The newest addition to this accepted line is a clock and program 
s and ae 
¢ signaling system, powered by the famous Telechron synchron- rileshven sabesed diac 
aig ous movement. Together with the well-established line of school for classrooms, corridors, etc. 
itions. telephones and fire alarm systems, this provides “over-all” 
sk for school signaling from one source. 
terials - Plan now to get a desirable volume of this postwar business 
erglas -.-While the schools are still in the blueprint stage. In keeping 


with the Edwards policy, this “over-all” signaling system will 
put you in a topnotch position for a topnotch market. Each sys- 
tem is accurate, complete, comprehensive in every detail—a 
triumph of scientific advancement. 
Be ready when the market breaks to furnish Edwards: 
© Clock and Program systems (school signaling) 
@ Telephone systems (communication ) 
e Fire Alarm systems (protection ) 


> and Company PEF rata arama 


NORWALK, CONN. * IN-CANADA—EDWARDS & CO., LTD. 























Electrical Contracting, April 1945 






Ww 
tN 


Foe Moary lLuity Lemarda . 





No. 9326 3-WiIRE- 





















































Heavy duty demands require wiring devices that 
are built to take punishment. Bryant products 
are correctly designed for every wiring require- 
ment. 


For satisfactory performance, it pays to use the 
best—these dependable, long-service devices: 


2-WIRE OUTLET NO. 556—Rated 20 amperes, 
250 volts. Rugged composition housing. Large 
binding screws with ample wiring space. Top 


NEW YORK + SAN FRANCISCO 








wired, flush mounting. Takes standard single 
outlet plate. Also available on 4-inch cadmium 
plated cover. 


3-WIRE OUTLET NO. 9326—Rated 20 am- 
peres, 250 volts. Supplied with or without 
grounded yoke. Standard single outlet plate can 
be used. Durable composition housing. Ample 
wiring space with large terminal screws. Top 
wired, flush mounting. Available on 4-inch cad- 
mium plated cover. 


Specify Bryant Devices from your Electrical Wholesaler 


THE BRYANT ELECTRIC COMPANY 


BRIDGEPORT 2, CONNECTICUT 


CHICAGO . LOS ANGELES : 


A SUBSIDIARY OF WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY 
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USE BRYANT 2- and 3-WIRE HEAVY DUTY Y OUTLETS 


Doge) 


ectricy 
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PEDIGREE INSULATING VARNISHES 


PRODUCT 


ss Distributed ae ( 
'NSULATION MANUFACTURERS INSULATION & WIRES TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 


| Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A 
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wiring 


one of your biggest postwar opportunities. 


Today's home owner and the postwar home 
owner is demanding that his home of. to- 
morrow be an electrical home. This means 
more and better wiring to handle adequately 
the heavier loads imposed by the increased 
use of electrical appliances, radios and 
other conveniences. For you, it means more 
business and profits. | ee: 
’ To take fullest advantage of this greatly 
- expanded wiring market, you will require 


Wesco is set up to assure you of complete, 
prompt and reliable service at all times. In 
strategically” located cities throughout the 
country, 81 Ildcal Wesco offices form a 
closely knit, efficient distribution system. 
There is a Wesco Office conveniently near 
you to give efficient service, fill orders ac- 
curately and deliver quickly. 


\ 
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FOR MORE PROFITABLE INSTALLATIONS 


To assure you of more profitable better home wiring in- 
stallations, Westinghouse has prepared a ‘‘Handbook of 
Better Home Wiring’’ for your use. The principles of 
better wiring are translated into actual wiring re- 
quirements and minimum specifications. In this 
booklet you will find specific wiring recommen- 
dations for each of four house groups in popu- 

_ lar price ranges. To get your copy, just fill 
in the coupon and mail to Wesco with $1. 


Westinghouse Electric Supply Co., 
Box 25, Wall Street Station—40 Wall Street 
New York 5, N. Y. 

Gentlemen: Please send me the new Westinghouse 
“Handbook of Better Home Wiring’’. I enclose $1 as pay- 
ment in full. 


Name 

Company 
EE ee Salen Oe oO 
City & Zone. 

State. 





~~ BOOSTS YOUR PROFITS 


~~ 


with fewer units to stock; easier, quicker installations 


You don’t have to stock struction helps cut time and labor, increase 
six of one and a half a your profits. 

dozen of the other—not Here’s why the new BEACON is easier 
when you handle Wake- to mount. You simply slip stems into apn 
field’s business-getting already fastened ceiling strap, where they 
new BEACON. This fix- lock themselves firmly by spring action— 
ture comes ready for im- giving you strength, simplicity and safety. 
mediate ceiling mounting—but is instantly | One man can install this fixture — and do 
adaptable to stem suspension by use of the it in half the usual time! 


Wakefield Stem and Canopy Assembly The new BEACON is equally simple to 
No. 7. install in ceiling mount. Write us for de- 


tails on this four lamp fluorescent beauty. 

And not only is the new BEACON always Stock fewer units and help yourself to 

=ready to furnish top-flight fluorescent realize greater profits . . . with the 

lighting, but it can be installed so much BEACON. The F. W. Wakefield Brass 
more quickly and easily! Simplified con- Co.,. Vermilion, Ohio. 




















ALSO THE GRENADIER THE ADMIRAL 
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your RURAL ELECTRIFICATION jobs 
- by installing sturdy cast metal 






(CONDULETS are made only by CROUSE-HINDS) 


There are dozens of Crouse-Hinds CONDULETS, GROUNDULETS and 
lighting fixtures for use in farm and residential installations. By using 
this quality material you can put in safe, long-lasting jobs that build 
good will and bring future business from friends and neighbors. 

















Service entrance CONDULETS and accessories for con- 
duit or cable—GROUNDULET safety circuit equipment 
—OBROUND CONDULETS for general  wirirtg— 
Switches, plugs and receptacles for indoor or outdoor 
use—Switch and fuse or circuit breaker CONDULETS 
for the control of heavy duty circuits. 







pia Type GRF Type GRF_ 
Safety hand lamps for tepair shops and garages A Wenthaiguet tine . taantaeds 
wide variety of Vaportight lighting fixtures in wall and Receptacle Condulet Condulet 





ceiling types for use as yard lights, in dairies, barns 
or stables, or in any indoor or outdoor locations where 
exposed to vapors, moisture, rain or non-explosive 
dust. 


Crouse-Hinds floodlights offer the most efficient method 
of lighting yards, driveways or any outdoor or indoor 
location where projected light is desirable. They are 
economical too! It is often much cheaper to throw the 
light @ considerable distance than to extend wiring 
and install a local light at that point. You have your 
choice of a wide beam floodlight or a narrow beam 
spotlight, with or without a weatherproof glass cover. 
A spread lens that projects a fan shaped beam is also 
available. There are Crouse-Hinds floodlights suitable 
for every lighting requirement. : 




















Nationwide 
Distribution 
Through Electrical 
Wholesalers 


tana Oo De ES rig niche . By 


woged Birmingham Boston Chicago Cincinnati Cleveland.- Dailas--Denver. Detroit - Houston--Indianapohs Kansas City Los Angeles Milwaukee Minneapolis 
‘ork Philadelphia Pittsburgh San Francisco —Seattle. -St. Louis—-Washington. Resident Product Engineers. Albany Atlanta Charlotte New Orleans 


CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO. ONT. 


CONDULETS - TRAFFIC SIGNALS - AIRPORT LIGHTING - FLOODLIGHTS 
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Total U. S. Sales of Fluorescent Lamps 


1948 
eee 2 


70,000,000 


52,000,000 


M<°FARLIN and o 
PROPTTE POSS TCCPPCTISS 


1944 iG 
ee a a a y ry i. 
37,000,000 





La) 


< 


BIGGEST 
SALES 


Here are eight significant sales features that will help On": Preference. More and more people prefer 


you develop a booming business in postwar commer- General Electric lamps—they are accepted, high 

dal lighting . . . and build up your profits selling G-E quality products. 

Mazda Lamps. Already these profit-points have work- 

ed wonders for hundréds of wholesalers and con- 

ttactors. Why not be sure to include them in your 

postwar planning? 

Oon Line. General Electric is the source 
of supply for a full line of lamps for every pos- 

sible lighting need. 


Versatile Engineering Service. All the technical 
skill and resources of General Electric are avail- 
able to give customers best lighting results. 


Leadership in Research. General Electric lamp ©" Quality. The famous G-E monogram is a 


research will continue to provide an increasing mark of excellence in performance—known to 
umber of lighting firsts. lighting customers everywhere. 


Universal Demand. Everybody needs bulbs. 
Month after month, the year around. G-E lamps 
provide good steady turnover. 


Complete Advertising Coverage. This year alone, 
more than 700,000,000 advertising messages 
will build preference for G-E lamps. 


Consistent Profits. You make a good, fair profit 
selling G-E lamps—a product with no obso- 


lescence or perishable features. 


G-E MAZDA LAMPS 


GENERAL (3 ELECTRIC 


aad the G-E radio programs: “The G-E. Ali-Girl Orchestra”, Sunday 10:00 p. m. EWT, NBC; 
The World Today” news, Monday through Friday 6:45 p. m. EWT, CBS; 
The G-E Houseparty,” Monday through Friday 4:00 p. m. EWT, CBS. 


BUY WAR BONDS AND HOLD THEM 
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FOR PROTECTION 
ALWAYS WHEN NEEDED 4 
AND ONLY WHEN NEEDED 


SHAWMUT SHUR-LAG RENEWABLE FUSES AND LIN 


THE CHASE-SHAWMUT COMPANY NEWBURYPORT, MASSACHUSETTS | 


FUSE MAKERS SINCE 1893 & 
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, N.Y. 
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ground. Catalog on request. Burndy 
Engineering’ Company, Inc., 107) 


nectors you're always sure of your 
Bruckner Bivd., New York 


Good grounding is essential to safe, 
efficient operation. With Burndy con- 
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wt Letter 


I'd Like to Write to 
Your Son 








Dear Joe: 





You've been away a long time, haven't you? Gosh, wouldn’t it be swell to walk down 
Main street in the old home town, and drop in at your Dad’s Electric Shop? I'll bet you 
wouldn't groan now like you did when you were a kid, if he asked you to load up a truck 
or clean up the shop. 


You know while you've been thinking about home, those at home have been thinking a lot | 
about you, too. Your Dad in that shop of his . . . he thinks about you. I know your Dad and 
a lot of other Dads like him. I know what he’s thinking, because I’ve got a son myself. 


Your Dad is thinking about your future, when you get home. Your Dad has high hopes — 
‘ high ambitions for you. He doesn’t say much. He doesn’t try to tell you what to do. But 
inside, he’s hoping that when you come back you'll want to come into the electrical business, 


and help him run his shop. 


Have you thought about that, Son? Have you considered that right in your Dad's shop you 
have the biggest opportunity a man could ask for? If you’d put that youthful drive and y 
hustle, that good education and quick mind to work in your Dad’s shop, there’s no limit 
to what you could accomplish. 


The electrical business is a good business, an honorable business, Joe. Your Dad is a 

successful, respected business man, more important in his community than you probably 
realize. That’s what he has accomplished in the electrical business — and you can accomplish —_~ 
even more. He wants you to— he'll help you. a 


Of course, electrical repair and construction is hard work. You'll sweat and get dirty, but 
you're used to that, aren’t you? You're no dude or sissy. ‘However, you'll have the satisfaction 
of knowing you’re doing important, essential work — work that requires skill and brains. 
You'll be better paid than nine out of ten white collar workers, and you'll be independent. 








Think it over when you have time, won’t you, Joe? Remember, your ‘Dad needs you. And, a 
whether you know it or not, you need him, too, just as much as you did when you were a 


a barefoot kid with a broken wagon. 


Remember that story about the acres of diamonds? There are acres of diamonds waiting 
for you when you get back — right in your Dad’s electrical shop. 


Sincerely yours, 


Would you like to have a reprint of the above Sales Mgr., Electrical Div. 
letter? Upon request we will gladly send reprints 4 
without cost, to you or to your son. Be sure to give H. B. SHERMAN MFG. COMPANY a 





us full address, to which you want reprint sent. Battle Creek, Mi chigan a 
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FRICTION T n p is % 
cMm-10):):) 4. 


Sold through recognized 
independent wholesalers 


HAZARD INSULATED WIRE WORKS 


Division of The Okonite Company 
Wilkes-Barre, Pennsylvania Wy 
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To RESIST 








|S) Claecelotlemm eleyeelerteetestsets 
of high voltage cable oil 
TieveCaantelatlttes trl ame ce Melee) 
volts, a test as unique as 


it 1S purposeful, is Dut 





one indication of the 





searching investigations * 





acanttetelsaedt cose 














vO LTAG FE cee 


Here, wire and cable Research tests 
every component heyond the severes 
demands ot service-in-the-field. 


Looking far beyond today’s needs, General Cable 
Research is prepared for the days when there will be 
commercial application of voltages beyond those of 
yesterday and today. Research endeavor is exploring 
in many directions, examining many products, evalu- 
ating the stability of many materials under the sever- 
est conceivable conditions. When the demand can be 
met, General Cable high voltage wires and cables will 
be available. 


GENERAL CABLE 
CORPORATION 


y | 
Gi 
iv > / 
AS 
Manufacturers of Bare and Insulated Wires and Cables 
for Every Electrical’ Purpose 




















* Briefalog — E-B-R’s own original ver- 
sion of modern condensed cataloging. 


Published by 


McGRAW-HILL ‘PUBLISHING COMPANY saw vor ss, « 


46 





/ 


E-B-R is published for just one reason — to help you in 
your daily work of selecting the electrical products yoy 
need. It is the only reference published in, and for, the 
electrical industry. 

It is not just a collection of manufacturers catalogs - 
or Briefalogs* — bound together. It is not just a directory 
of electrical products and their manufacturers. It is no 
just an index of trade names, and company names and 
addresses. It is all of these combined. And here ig the 
way to use it for maximum efficiency: 


Do you know the name of the manufacturer 

whose product you want to order? 
Then look first in the manufacturer's Briefalog Index, pages 4 
to 6, or in the Company and Trade Name Index, pages 693 to 724. 


Do you know what product you want, 

but not the name of the manufacturer? 
Then look first in the Directory of Manufacturers which stans 
on page 535. You will find all known manufacturers listed under 
the product heading. (Note that all products are indexed under 
the noun or principal word.) 


When you locate the correct group of manufacturers, always 
refer next to the product data of those with boldfaced listings - 
and you will promptly get further buying data. 


Do you know the trade name, 

but not the Company name? 
Then look first in the Company and Trade Name Index, starting 
on page 693. ' 


If you do not find what you want, write us 
and we will try to send you the desired information. 


Every effort is made to have E-B-R complete and up-to-date at 
the time it goes to press. Naturally, in the year that passes 
between one issue and another, new products are announced, 
new manufacturers enter the field, old manufacturers bring ou! 
new lines. All this is entered in our files, so we probably cm 
find exactly the data you want. This is a service we are glad 
to render. 


YOU CAN BE A BIG HELP TO US, TOO. 


If you see ways in which E-B-R-can be made still more 
useful to you, please write us your suggestions. We will 
welcome them. 

If you have any thoughts on ways in which certain 
manufacturers could improve the presentation of their 
catalog data, tell us that too — and we will try to improve 
their copy in the next edition. 


In short, help us to help you. 








330 W. 42nd STREET 
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LW-160 UNIT 


EASY TO 


INSTALL 





yom = =You’ll never find more versatile light- i | T 4 


glad ing units than the new Westinghouse \j S R \I YK $ 
Fluorescent Commercial Luminaires. a 0 NT | a | 0 
Each model in the entire, complete line eo ( 

a can be stem or ceiling mounted — hung 


singly or continuously. What’s more, 
rain} each unit requires a minimum of time 


thet} for mounting — with fewer holes to RE Qu | a 


drill, less hangers or fixtures to install, 
and line leads made accessible by loos- 
ening one screw. 


Easy and flexible mounting of West- 
inghouse Fluorescent Commercial Lu- BR AC D 0 R 
inaires means a savings in installation 
cost — less disturbance or time-out for S 6 A N B 
personnel in relighting your office or \j y | | 
drafting room. Full details are avail- IZ” 
able from your nearest Westinghouse S R 0 ‘a S 


Lighting Distributor. ite oil 0 NI | N \ 0 " 


© VWs 


PLANTS IN 25 CITIES ...« 
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WIREMOLD RACEWAYS 


Ten basic surface metal raceway 
wiring systems . . . each com- 
plete with its own series of 
fittings . . . inter-connectable 
one with another . . . providing 


In factories, hospitals, offices, 
warehouses, public buildings, 
stores, hotels, schools, farm build- 
ings and airport structures . 
where wiring for light, power or 
communications is installed ON 
THE SURFACE for convenience 
and safety... where RE-WIRING 
is a major problem... and where 
frequent changes in occupancy re- 
quire constant wiring changes. No 
other wiring methods compare in 
speed, efficiency, safety and econ- 
omy for these purposes. 


FWP wert 
aS / se 
No. 1000 Tex No 
<a a _— NO. 500 
No. 1017 ZA 


a No. 500 ae 
No. 1000 ma vee 


No. 5738A 


Diagram shows a typical simple application of Wiremold Raceways 

required in almost every case where lighting modernization dictates 

relocation and increase in the number of outlets. Quickly installed, 

ELECTRICAL CONTRACTORS unobtrusive Wiremold Raceways eliminate all necessity of channel- 

2 _ Business publications ing plaster walls or ceilings or ripping out old wiring. Know your 
circulation of over £40,000 Wiremold and you know the answers to all problems of this kind. _ 


ae aes ar Write us direct for-Catalog and Wiring Guide No. 16A. 
Wiremold advertising mes- — 
sages designed ISINESS. <a) THE WIREMOLD COMPANY 


YOU BUILD BUSINESS. ENF 
Tie in with this aggressive. wey, HARTFORD 10, CONNECTICUT 


promotion program. = 
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OUTLET BOXES 













} THE @¢deve TO MODERN, 
COMPLETE, DEPENDABLE 
WIRING ANYWHERE 





bis 
Glazed and unglazed styles 



























































conforming to all existing 
standards of dimensions, spac- 
ing, position of knockout 
holes, and mounting screws, 
High. mechanical and electri- 
cal efficiency. 
STANDARD 
TUBES 
In sizes '/ to 48 inches long, 
5/16 to 3 inch diameter in fol- 
lowing types; unglazed, glazed, 
split, floor, split floor, head- 
less, curved end, crossover 
. ata . split, and crossover. Diameters 
Do outstanding, adequate, and modern wiring jobs ‘al laiiheeli gain suame oad 
with ILLINOIS completely insulated all Porcelain outside. 
Wiring Systems. Use this system for residential or farm 
es, wiring and where dampness and fire hazards are 
fe prevalent, such as in warehouses, ice plants, cold storage and 
- packing plants, dairies, chemical works, and breweries. 
or 
IN Porcelain does not rust or corrode. It is a logical wiring mate- 
ace § Z ‘ . 
IG rial because it conserves steel, zinc, copper, rubber. Grounding 
- is unnecessary when you use this system. Clamps are not 
re- - eine 
No required for porcelain boxes. When you sell your next wiring, 
2 sell an ALL Porcelain ILLINOIS System. 
@ Use ILLINOIS Porcelain for those outdoor wiring jobs. Z 
Unfailing performance is built in every ILLINOIS insulator. Each step ~ 
tn their process of manufacture is closely controlled. Modern facilities and SWITCH BOXES 
rigid inspections take all the guesswork out of their production. That is j F : 
why contractors from coast to coast have made ILLINOIS Insulators ton of all pad ontr! Bog piceeg, one Se ale: 
standard equipment. best ony of white porcelain. Metal inserts 
“ are placed in two holes of the switch boxes 
for receiving screws of standard switches, plug 
eee etc. Knockouts for single wires, also 
for cables. Specify and use them 
BRK 
‘ Bull Dag 
” KNOBS 
L Cement coated — extra 
length nail—genuine leather 
l- . washer—code standard. 
" x 4 They _ t “ eg oom 
STRAIN INSULATORS DISTRIBUTIOY WIRE HOLDERS snd hace enn rip. Avail. 
grip. Avail- 
l. INSULATORS able in a-wide variety of 
heights, diameters, holes, 





and grooves. 





ILLINOIS ELECTRIC PORCELAIN COMPANY Meacomé, Plnocs 
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AMERICA WANTS PROSPERITY 





McGraw-Hill Book Company carries the pro- 

vocative title “Prosperity: We Can Have It If 
We Want It.” Its authors, Messrs. Shields and Wood- 
ward, state in vigorously challenging terms their con- 
viction that the United States will emerge from war 
with human, material and technological resources ade- 
quate to provide a nation-wide standard of living 
unprecedented in world history. They present, too, 
their formulation of the several policies and procedures 
which must be followed by government, business, and 
labor if we are to. realize our potential for a high and 
sustained prosperity unmarred by prolonged periods 
of severe unemployment and business stagnation such 
as have haunted our economic past. 

The specific proposals set forth will elicit both en- 
thusiastic acclaim and acrid dissent, for the book deals 
in far from gentle fashion with many of the currently 
fashionable panaceas for assuring prosperity by magic 
formula. It examines, and discards as effective guaran- 
tors of prosperity, whatever their individual merits 
upon other grounds, programs for public works, slum 
clearance, subsidizing of small business, foreign loans, 
social insurance, deficit government spending, redistri- 
bution of income, the numerous formulae for monetary 
management, repeal of the anti-trust laws, or any of 
the loosely-phrased admonitions that government 
should do nothing and allow everything to take its 
course untrammeled by controls of any kind. 

On the positive side, the book urges clear recogni- 
tion of the fact that prosperity, under a system of 
business enterprise, depends primarily upon the exist- 
ence of competitive incentives that spur capital invest- 
ment to provide better tools and equipment, that 
improve organization and technology to insure continu- 
ously increasing productivity per man-hour of work, 
and that enlarge markets by producing what the 
consumer wants at lower: prices to the end that real 
‘incomes may be increased. 

In short, prosperity depends upon profitable and 
expanding business and employment opportunity, so 
it becomes the part of enlightened government, busi- 
ness, agriculture and labor policy to promote those 
measures which will forward rather than retard the 
major aim of expanding production. 

However great the room for dissent upon the ade- 
quacy, or the phrasing, of the specific recommendations 
it makes, the approach of this book has one virtue of 
solid merit. It attacks positively the problem of what 
steps should be taken to achieve and hold prosperity 
rather than merely devising a poultice to be applied 
when and if we run into a decline. 

Virtually all responsible spokésmen for government, 
and for business, labor, and agricultural groups, are 


BOOK to be published early in April by the 
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agreed upon the goal of prosperity. Moreover, they 
agree that, insofar as possible, it should be achieved 
through the effort of private enterprise, with govern- 
ment intervention utilized only as a last resort. But 
despite this unanimity, almost all public discussion of 
the problem has concentrated upon the nature, the 
extent, and the timing of such government expendi- 
tures as may be found necessary to combat deflation. 
Since upon this question there is far from general 
agreement, our procedure has created an exaggerated 
sense of divergence in a field in which, so far as 
fundamentals go, we all are in accord to quite an 
unusual degree. 
* * * 

No confusion should be caused by the fact that the 
generally current phrase for prosperity is “full em- 
ployment.” The latter phrase merely states the goal 
in terms of human values, which are good terms in 
which to state any goal. What matters. is that we 
generally are agreed as to what we mean when we say 
that we want prosperity or full employment. Not only 
do we know what we mean, but within very rough 
limits we can give dimension to our concepts. There 
are a few whose appraisals are somewhat lower, but 
most competent estimators set the goals for about 
1950 at an average annual employment in civilian jobs 
of between 55 and 57 million persons, with a gross 
national product of between $185 and $200 billion 
measured at 1943 price levels. This contrasts with the 
1944 level of non-military employed of 51% million, 
and a gross output for the end of 1944 of over $200 
billion. It assumes a reduction of the average work- 
week to 40 hours. 

It will -take some such levels as these to provide 
employment for those who seek work, with only 
sufficient “frictional” unemployment (those temporarily 
listed as unemployed because of the normal turnover 
between jobs) to afford reasonable labor-market flex- 
ibility to both workers and employers. The non-mili- 
tary employment figures are generally consistent with 
the officially stated postwar goal of jobs for 60 million 
workers, since the latter figure is generally understood 
to be an estimate of the labor force, which includes 
members of the armed services and an allowance for 
frictional unemployment. 

There are a number of reasons why the estimates 
cannot be figured more closely, and why no one can be 
very confident even of the validity of the stated limits. 
The chief points of doubt in the employment estimates 
relate to how many withdrawals there are likely to be 
on the part of women, oldsters, and youngsters, who 
now are in the labor force to a number more thal 
6 millions beyond normal expectancy; how many met 
will be retained in the armed forces; and whether ‘the 
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ar frictional unemployment should be calculated 
as approximating the current 1 million or the 3 million 
so-listed in the prosperous year of 1929. Additional 
uncertainties cloud the .estimates of gross national 
product. Notable among them is the fact that no one 
is sute of the war’s' éffect upon man-hour productivity 
trends, in view of the fact that half of our current 
output has consisted of products that had no substantial 
counterpart in our peacetime price or production series. 

* * * 


Nevertheless, despite such qualifications, it is fair 
to say that we do have a general conception of the 
magnitude of our postwar goals. Although they are 
well within our production potentials as demonstrated 
in this war, they are formidably beyond any previous 
record of peacetime achievement. Only the most san- 
guine optimism could lead one to expect that they will 
be achieved without concerted will, planning, and co- 
operative effort. Only blind recklessness could engender 
confidence that once attained they will automatically 
be held, let alone expanded in normally healthful 
growth. 

If we were to follow past patterns, our war-built 
boom would, after a period of uncertain length, collapse 
into disastrous depression. The very magnitude of our 
recent growth would contribute to the depth and dura- 
tion of the subsequent trough. Yet a fall even to the 
level of our previous peacetime-peak-year 1939, has 
been estimated by The Federal Reserve Board to 
imply unemployment for between 15 and 20 million 
persons. If human values have importance, that is 
something that must not be allowed to occur. If busi- 
ness values have importance, we must not tolerate 
again such losses as occurred from 1930 to 1933, when 
sales over the four year period were $128 billion less 
than would have been provided if the 1929 level had 
held, and corporate profits declined from more than 
$7 billions in 1929 to an average annual loss of $1 
billion over the next four years. A repetition of these 
things cannot be tolerated—if foresight and cooperative 
effort can prevent them. 

* ¥ * 

In January of this year Senator Murray introduced 
in the Senate a bill entitled “The Full Employment 
Act of 1945.” It instructs the President to submit to 
Congress plans for eliminating both unemployment 
and inflation, including recommendations for correct- 
ing structural defects in the economic system. It pro- 
vides for a Joint Congressional Committee to consider 
the proposals of the President, to take testimony from 
experts and the general public on these proposals or 
any others it may wish to consider, and after weighing 
all the facts to submit its findings to. Congress. It pro- 
vides for an advance budgeting of the constituent parts 
of a full-employment economy, and commits the Fed- 
eral Government to provide, in advance, for sufficient 
expenditures (through private contractor channels) to 
make up for the gap between estimated private expen- 
ditures and the amount necessary to assure full em- 
ployment. : 


By no stretch of the imagination can The Full Em- 
ployment Bill, in its present form, be regarded as ac- 
ceptable to business. Yet it may well present a test of © 
whether or not American business can deal with prob- 
lems in this area in a statesmanlike fashion. Such 
statesmanship will consist in demonstrating first, that 
the Bill is not acceptable because of deficiencies which 
preclude the possibility of its accomplishing the avowed 
purposes; and second, that business is able and anxious 
to offer constructive suggestions for remedying these 
deficiencies. 

It is easy to point to weaknesses in the Bill. To men- 
tion only a few of major importance: The proposal to 
make advance Federal expenditures to compensate for 
estimated deficiencies in prospective private expendi- 
tures is completely impracticable. No one in the coun- 
try can predict future trends with sufficient accuracy 
for this purpose; no one can tell what the constituent 
parts of a really high, stable peacetime budget should 
be, for in our boom-or-bust economy we have no stable 
pattern to project; no one can tell, within reasonable 
limits, how much the government should spend in ad- 
vance to assure full employment. The Bill pronounces 
labor’s right to work without defining commensurate 
responsibilities which it should exercise. It does not 
define the areas of proposed government expenditure in 
such a way as to allay business fears of government 
competition or the general public suspicion of leaf 
raking. Above all, the Murray Bill is defective in that, 
despite a somewhat vague pronouncement in favor of 
forwarding private business activity, it recommends a 
single specific designed to supplement such activity 
rather than stimulate it. 

The very definition of certain of these faults suggests 
their remedies. But the positive task of stating how the 
Bill should be amended in order that it may have 
effective usefulness is far from simple. Yet it is enor- 
mously to the advantage of American business to under- 
take it. Fortunately, there is a representative group 
sponsored by industry, The Committee for Economic 
Development, which has for some time been working 
intensively upon the problem, and which is excellently 
equipped to offer sound and progressive advice. It 
should be used for this purpose. 

American business cannot afford to take a negative 
attitude toward legislation in this field. Some legisla- 
tion undoubtedly will pass, for the problem is one in 
which there is a grave government responsibility. But 
equally there is a comparably important responsibility 
upon all citizen groups. None of them has more to gain 
or lose from the rise or fall of prosperity than American 
business. 





President, McGraw-Hill Publishing Co., Inc. 
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APRIL .... ata Glance 


IS THE ANNUAL WAGE practical from the 
standpoint of good business management? In 
January, Marion Hedges of IBEW presented 
labor's case. We asked industry leaders to com- 
ment for management. This month on page 60 
you will find their answers, ‘‘What They Say 
About The Annual Wage”’. It is thought provok- 
ing stuff. This old industry has come a long way 


in labor relations. The comments of these men 2 


are extraordinary for their keen insight and 
clear understanding of labor's viewpoint as well 
as their own. 


e 
\ y) 


GUS ECKEL’S ARTICLE on the installation at 
Allison (‘Flexibility Plus’’, page 57), contains a 
wealth of ideas that can- be applied fo many 
industrial jobs. Bus systems are inherently flex- 
ible. Their usefulness, however, can.be extended 
still further with plug-in capacitors and rectifiers. 
The lighting system, too, includes some unusual 
distribution methods. 


TRACTION MOTORS get tough service in these 
times. They create maintenance problems that 
can only be met with specialized shop equipment 
and smart scheduling. Bob Miller's story about 
the shops of the New York subway, ‘‘Traction 
Motor Maintenance”, page 64, is straight down 
the alley for everyone concerned with motor 
maintenance and repair. 


@ 
SOFT PEDAL ON POSTWAR talk is still the rule. 


But there are plans being drawn where sound 
lighting advice is needed now. If you have a 


department store lighting prospect (and who 
hasn't?), Berlon Cooper’s *‘Lighting Techniques” 
article this month is must reading. It is crammed 
full of useful and practical information on light- 
ing a department store. You'll find it on page 69. 


MIRACLE STUFF, you wouldn't believe it if you 
saw it. A new. spray-painting machine sends out 
a fine mist which concentrates and flows smoothly 
over the surface, Paint ‘‘tears” at the bottom fly 
off to leave a clean smooth surface. The force is 
electrostatic attraction, high voltage direct cur- 
rent-provides the charge. Here is a new field for 
electrical apparatus of particular interest to those 
concerned with industrial problems. See ‘‘Paint- 


‘ing Without Tears”’ on page 72. 


WHEN SPEED IN DRYING is wanted, it is becom- 
ing almost conventional for industrial electrical 
men to turn to the infra-red process. At North 
American Aircraft paint drying was speeded and 
bottlenecks broken with banks of infra-red lamps. 
See page 76. 


FAULT CURRENTS used to be a highfalutin prob- 
lem that was pretty much the exclusive worry of 
utility men. Modern industrial wiring today, how- 
ever, includes large conductors, heavy currents 
and a new appreciation of the importance of 
interrupting capacity in breakers and fuses. A 
series of articles on how to calculate interrupt- 
ing capacity begins in this issue in the Industrial 
Electrification department. 
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Because of the basic importance of ade- 
quate wiring to the entire electrical indus- 
try, Anaconda is presenting messages like 
this in a wide list of 
national publications. 
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Now — while you are plan- Your electrical contractor knows postwar 









ning your electrified kitchen 
—watch out for that coming 
electrical ill, Wire-itis. 

Plan your wiring for full, efficient operation 
of not just a few, but all needed appliances — 
refrigerator, range, dishwasher, garbage dis- 
poser, exhaust fan, and a dozen others. And 
don’t forget ample wiring service for other 
major improvements, such as air-conditioning, 
advanced heating, laundry devices, television. 


GENERAL OFFICES: 25 Broadway, New York City 4 


Wire-itis is likely to be costly in expensive alter- 
ations. Don’t delay—make a point of it to-go 
over your plans with this authority sow! 
Manufacturers! Your electrical plans too may 
foretell postwar Wire-itis. Before they get out of 
the blueprint stage talk with your consulting or 
plant power or eas electrical contractor or 


power salesman. 
Remember — foresighted wiring will be far 
cheaper than the “wait and see” kind. 45203 


DA +& Failure of wiring to meet expanded peacetime needs 


ANACONDA WIRE & CABLE COMPANY 


Subsidiary of Anaconda Copper Mining Compan) 


CHICAGO OFFICE: 20 North Wacker Drive 6 * Sales Offices in Principal Cities 


Vleck Gaur living Plans Cyfece They Check Geuk 


54°" Electrical, Cantracting, April 1945 





























*“)* 





Too Busy To SELL 


Contractors aren’t salesmen. Every time you collect 
more than four electrical industry people into one 
room, someone will contribute that standard observa- 
tion. It has been repeated often. It stands neither chal- 
lenged nor supported. It has become an axiom. And 
nobody cares. 


Let’s call on a leading contractor. Maybe he has 
something to say on the subject. He has just come in 
from Jim Blank’s office. Jim is an architect. “Had to get 
Jim straightened out on a lighting job,” he says, “no- 
where near enough feeder or circuit capacity for what 
he wanted in light. We'll have to double the panel- 
board order alone.” “Mr. Sparks,” we ask, “are you a 
salesman?” “No!” he says, “the way we are set up I 
don’t have time to do much selling!” 


Let’s try Charlie Brown. He has a nice line of indus- 


trial work around town. “Charlie, do you sell any élec- - 
tronic apparatus?” we ask hopefully. “No,” he replies 
rather thoughtfully, “not up to now. But it is certainly a 


field we want to work in a big way one of these days, 
great stuff, these electrons.” After a while, just as we reach 
for our hats, he says, “Just finished a swell job you fellows 
ought to see before you go—over at Smith Mills. They 
needed a lot of d-c. We put in two banks of rectifiers— 
ignitrons, you know. Some of the neatest bus work. you 
will see around these parts.” 


No point in quitting yet. Let’s try Ollie Jones. He 
does strictly small work, but smart. He has got to be a 
salesman. “Ollie, you must have to do a strong selling 


Ben 
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job to keep up this place,” we say. “No,” he says, “we 
stick pretty much to straight service work here. I line up 
contracts with sales organizations, oil burner people, 
refrigeration outfits and the like. Of course, we run into 
a lot of repair work and small jobs along the way. We 
are pretty well known around town for quality work 
and reliability. Wish we could do a real selling job, but 
right now we just don’t have the time.” 


After you have been rocked back on your heels by 
a dozen such experiences, you get the idea. The con- 
tractor is not a salesman. He says so himself. He is too 


‘busy. He has to develop markets, satisfy customers, 


install great power and lighting systems, and shoot 
electrical troubles. He hasn’t the time nor the man- 
power to sell the conduit, wire, panels, switches, fuses, 


fixtures, wiring devices or kilowatt hours that everybody 


wants him to. 


Anecdotes they are, garbled to conceal the source and 
maybe make them cute. But they are true to fact. And. 
they are true in accurately representing the attitude of 
electrical’ contractors toward “salesmanship.” They 
admit they are not salesmen. They..are just too busy 
doing one of the greatest and most creative market 
development operations in the entire ,electrical indus- 
try. And it’s a full-time job. 
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Important innovations in building Construction are on 
the way. may be bulging with data 
and new plans for using 


via GRAYBAR. You 


first-quality electrical supplies, 


4 Over so ares 
Oftiecs: cuavane OuleIne, new vonn 1%, Bw, 


: it 1945 
Electrical Contracting, April 





Flexibility PLUS 
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FIG. I—TYPICAL UNIT SUBSTATION showing transformer and cubicle 
equipment. Power unit (1000 kva.) is at left; lighting unit (300 kva.) 
is at right. Feeder bus ducts leave from top of cubicles. 


tures project the electrical distribu- 
tion system at General Motors Cor- 
Poration’s Allison Division Plant No. 
5, Indianapolis, Ind., above the level of 
conventional bus duct installations. 
Incorporating spot conversion of alter- 
nating current, individual feeder power 
factor correction, “isolation points” 
for emergency circuit tie-in and a flex- 
ible lighting installation, these features 
Provide what might be termed un- 
limited flexibility to an already highly 
flexible electrical system. 
The plant was designed and built 
Some years ago to produce the Allison 


aircraft engine for the armed services. 


Nes pro novel engineering fea- 


© plant engifieering department 


realized the necessity for quickly shift- 
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ing or changing an entire production 
department to meet the demands of pos- 
sible design and production changes 
dictated by the fluctuating require- 
ments of an all-out war. They sought 
and—through the engineering acumen 
of plant electrical engineer W. O. Mar- 
grove—achieved that added degree of 
flexibility that now makes department 
changes a simple chore from the elec- 
trical standpoint. 

The basic distribution design incor- 
porates a conventional bus duct sys- 
tem. Incoming 33 kv. power is stepped 
down at the power house to a primary 
distribution voltage of 4160-volts. 
From the power house switchgear, 
these feeders serve: vault-enclosed unit 
substations (Fig.°1) strategically lo- 


Specially engineered features 

extend the flexibility of a 

conventional bus distribu- 

tion system at General Motors 

Corp. Allison Division plant 
in Indianapolis. 


By . 
August Eekel 


cated throughout the plarit area. Sec- 
ondary bus duct distribution emanates 
from: these unit substations at 480- 
volt, 3-phase for power’ and 120/208- 
volt, 3-phase 4-wire for lighting. Some 
5,500 feet of 1500-amp., 440-v., 3-phase 
feeder duct and 35,000 feet of 375- 
amp., 440-v., 3-phase,- distribution 
plug-in type bus duct serve the power 
requirements of the entire plant area. 
Bus-plugs with multi-conductor cable 
drops feed individual machines. 

Not to be thwarted by shortages of 
equipment, the engineering department 
devised means of securing power feed- 
er duct not available in the 1500-amp. 
size at that time. They simply had the 
manufacturer mount two sections of 
750 amp. bus duct back-to-back with 
the necessary minor alterations to pro- 
vide the required capacity (see accom- 
panying Fig. 2). 


Rectifier Plugs 


One of the outstanding “flexibility” 
features of Allison’s electrical system 
is the spot conversion of alternating 
current to direct current to serve the 
needs of individual machine tools. Dual 
distribution systems are practically 
eliminated. 

Direct current distribution—speci- 
fically to scattered machine tools re- 
quiring such power—was one of the 


57 








salient economic problems encountered. 
It would be sound engineering practice 
to extend d-c lines to those machines 
from a motor-generator set. But, if 
and when a department was changed 
and such machines had to be shifted the 
d-c lines would also have to be relo- 
cated—a chore requiring considerable 
time. There must be some means of 
achieving a flexible design which 
would overcome this objection. 

The solution was spot conver- 
sion of the individual machines 


FIG. 2—POWER FEEDER DUCT leaves unit substation 
vault. Note construction of two 750-amp. ducts mounted 
back-to-back to provide the 1500-amp. capacity. 





from the same bus duct that served 
the alternating current equipment on 
the units. Upon request, the bus duct 
manufacturer designed and built a rec- 
tifier plug that could be mounted to 
the distribution duct at any point the 
same. as any conventional bus-plug 
(see Fig. 3). 

The rectifier plug includes as an in- 
tegral part of the unit: plug-in con- 
tact fingers (fit into the bus duct); a 
3-pole, 440-volt, pull-out, fused discon- 
nect; 115-volt control circuit with 


FIG. 3—RECTIFIER PLUG on a 375-amp., 440-volt, 
3-phase power distribution duct supplies d-c to a motor 
for variable speed control on a Cincinnati Grinder. 








transformer, contactor and _ remote 
pushbutton; a 440-v./110/220-v. trans. 
former with tap panel or selector 
switch, copper oxide rectifier stacks 
connected to the secondary of this 
transformer, and terminal block for 
connection to d-c motor control (se: 
diagram—Fig. 4). This equipment, 
designed to provide either four or eight 
amperes of direct current at the secon(- 
ary voltages mentioned, is enclosed in 
a metal case equipped with a metal 
grille bottom for adequate ventilation 
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FIG. 4—WIRING. DIAGRAM OF RECTIFIER. plug showing component. parts and 
internal connections of this “spot conversion” unit. . seis 





desi 
subs 
tinu 
the. 
tion 
prev 
stop 
Alli: 











Electrical Contracting, April 19 








motor 


remote 
v. trans- 
selector 
r stacks 
of this 
lock for 
rol (se: 
uipment, 
or eight 
» second: 
losed in 


ea 





it 198 











FIG. 5—SECONDARY DISTRIBUTION SYSTEM with 
“isolation points” installed on 250-foot centers in the 
feeder bus ducts and power distribution ducts. | 


Employed to provide small amounts 
of direct current to isolated machine 
tools such as grinders, magnetic chucks 
and others requiring d-c for variable 
speed control, these units can follow a 
machine tool wherever it may be 


shifted in the-plant. Moving the recti- 


fier plug merely involves opening the 


- fused pull-out switch, removing a few 


bolts securing the case to the bus duct 
and lifting the unit from the duct. 

Motor-generator sets and d-c feeders 
are installed in areas where a large 
number of machine tools requiring d-c 
service are in close proximity to each 
other and where considerable d-c load 
is required. 


Isolation Points 


Good engineering practice dictates 
designs permitting interconnection of 
substation secondaries ‘to provide con- 
tinuous power service should one. of 
the substation units “go out;” also sec- 
tionalization of distribution feeders to 
prevent an entire production line from 
stopping due to a feeder. outage.. At 
Allison, such emergency interconnec- 
tions are provided by simple, inexpen- 
sive “isolation points” located at ap- 
Proximately 250-foot intervals along 
each line of power and lighting feeder 
duct and each run of power distribu- 
tion duct in the plant (Fig. 5). 

These “isolation points” are merely 
breaks in the busbar continuity at nor- 


‘mal junctions of the continuous. bus 


duct: installation. At. the designated 
junctions—clearly identified by. having 


‘the bus enclosure at this point painted 


4 bright yellow color—the busbars are 
left unbolted and are equipped with 
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heavy fibre insulating sleeves. If an 
emergency should arise, a tie-in be- 
tween the two bus duct sections can be 
quickly made by simply opening the 
enclosing screw-cover, removing the 
insulating sleeves and bolting the bus 
bars together. Emergency connection 
may not be accomplished as quickly as 
with unfused switches-‘at these points, 


but undoubtedly it is just as fool-proof . 


and certainly more economical from 
the standpoint of saving critical mate- 
rials and cost—when you consider 
there are more than 150 such points 
in the entire electrical system (based 


FIG. 6—CAPACITOR PLUG provides power factor cor- 
rection on individual power feeders. Unit incorporates 
a 15 kva. capacitor and fused disconnect switch. 


on one for each 250 feet of duct). 
Power factor correction—another 
important feature of any industrial 
power distribution system—is provided 
on individual distribution feeders at 
the Allison plant. Again flexibility 
was a prime consideration and led to 
the selection of capacitor-plugs as the 


“corrective equipment. These units, in- , 


corporating a 15 kva. capacitor and a 
fusible disconnect switch, are mounted 
to the distribution duct in the same man- 
ner as an ordinary plug-in unit (Fig. 
6). In a few minutes time they can 
[Continued on page 201] 





FIG. 7—DUAL DISCONNECT on lighting feeder duct serves two Trol-E- |‘ 
Duct circuits at a séctionalized feed-in coupling. Lighting, load is igadtapaie 
balanced on the. 3-phase,, 4-wire. system. mts iat gal 
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What does management think about the 
Annual Wage? We presented the case 
FOR in the January issue of Electrical 
Contracting, written by Marion H. Hedges 
of the IBEW. And then we asked leaders 
evaslesale we eal-Meos ab eczlos (oy cme-baleMostatcombabicet-aretv 
electrical groups, for their comments. 


And out of the- earnest, sincere and 
searching analysis that marked practically 
every one of these comments, come a host 
of new perspectives on a great and com- 
plex problem. 


Most challenging of all was the wide 
range of opinion. There is forthright sup- 
port of the annual wage principle. There 
is clear condemnation of it as unworkable. 
It is plainly evident that opinion generally 
is in a state of flux, unhampered by fixed 
ideas. And discussion has not yet reached 
a wide enough forum to jell into set deci- 


What they say about 


ANNUAL 








sions. The way is open for education, for 
experiment, for seeking out facts on a joint 
y 


and voluntary basis. 
( 


Here is an opportunity, almost unique in 
the history of our industry's labor relations. 
We tae c-t-Lol ab bale Mo} co) olel-t-) Moy @ ecesaatcs ele (ote Leon 
patobaat ComEd (epabtiler-b alot Mb CMM ol-) bale ME: | 0) 0} col-Lolal-te| 
with sincerity, reason, and moderation. The 
committee work, discussions, forums, ex- 
periments and studies that will go on dur- 
ing the coming years may well set a wholly 
new pattern for labor relations. 


The annual wage offers opportunities to 
patcbat-te(-beatspab@ebem-te) 0) cel-Colabbele Mala nme: t ct: ieey| 
market development. It offers new oppor- 
tunities to labor in stabilization and se- 
curity. Yet there is no urgency for quick, 
broad scale decisions. It is a field where 
much can be accomplished through joint 





- ey 
Suis 


MGs to . 

AGE» stabilization on an annual 

basis is both possible and prac- 

tical within conservative and 
sound business rules, if it is.applied to 
those areas of business activity where 
markets are stable. Mainttnance, re- 
pairs, in-plant industrial work and 
other activities which are subject to 
independent sales efforts can be in- 
cluded. Construction work wherein 
the electrical contractor cannot exer- 
cise independent and direct control 
over market development or job 
schedules is not yet within the area of 
wage stabilization. 

That, briefly, is the nub of the 
annual wage problem as outlined and 
discussed by leading contractors over 
the country. 

The annual wage in general is a 
long term development, they say, which 
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By W. T. Stuart 


must be approached cautiously but 
courageously. It must not be allowed 
to confuse labor relations. It must be 
developed with sincere and farsighted 
joint action by labor and management. 
And it must benefit both. 

There is always the temptation to 
over-simplify large issues. Few of our 
commentators, however, erred in that 
direction. Most, in fact, drew atten- 
tion to one. phase or another of the 
annual wage to emphasize the practical 
problems which must be solved. 

Significant was the absence of arbi- 
trary stands. The consensus indicated 
an open-minded attitude, skeptical but 
not dogmatic. “We are not categoric- 
ally opposed,” they say compositely, 





research and voluntary experiment. 





“but we sincerely doubt that practical 
plans can be evolved to cover other 
than a small percentage of electrical 
workers.” And this is good. For ia 
this early stage of industry discussiot, 
a healthy skepticism, founded in reasot, 
can be of inestimable value. It is 
rich soil for sound proposals and cleat 
thinking. It offers no foothold for 
demagoguery. 

In general terms, the annual wage's 
a device to stabilize the income # 
electrical workers. Plans which have 
been proposed allow the mechanic t 
accept a weekly salary lower than 4 
full week at the scale but more on. 
annual basis than he would receive 
a normal year. As ‘it is a voluntaty 
measure, the choice of whether a ma 
will work at the scale or on an anf 
basis rests with him and his employtt 
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The union agreement allows but does 
not require such arrangements. 

Proponents of the annual wage 
among the contractors see it aS a 
measure to open up new business pros- 
pects from which they are now barred 
by high hourly rates, particularly in 
the fields of maintenance, and repair. 
Opponents see it as a new wedge by 
labor to obtain substantial benefits 
without an apparent rate increase. 

The following discussions are frank 
and considered statements of manage- 
ment’s side of the issue. 

With the exception of Mr. McChes- 
ney's statement, the names of the cor- 
respondents have been withheld. In 
some instances this was done at the 
request of the writer, but in general 
itis done in fairness to many of those 
whose comments could not be squeezed 
inside the practical limitations of avail- 
able space. The comments published 
were chosen as best representing the 
range and trends of industry thinking 
but are necessarily only a few of the 
important and thoughtful discussions 
received. The letters quoted are from 
men of national prominence in the in- 
dustry fully qualified to speak with 
authority and insight. 


With Realistic 
Understanding 


The most vigorous statement in support 
of the annual wage was that of Robert 
W. McChesney, president of the National 
Electrical Contractors Association. His 
analysis was’ one of the most searching 
ofall. “The subject,” he says, “needs to 
be approached with a realistic understand- 
ing of the progressive steps which must 

taken to educate employers, employees 
and the public before it will be fully 
understood and made effective. Each in- 
dustry must study’ its own characteris- 
es to determine how, when, and to what 
extent full-time employment with an 
anual wage may be adopted for that in- 
dustry, 

“The electrical contracting industry 
consists of the business of erecting, in- 
‘talling, altering, repairing, servicing and 
maintaining electric wiring, devices, appli- 


ances and equipment, and through this 
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wide diversity it should be a very stable 
business. Actually it is very unstable 
because the major portion of the elec- 
trical contractor’s business has been in 
new building construction, which re- 
quires intermittent employment of elec- 
trical workers for each job undertaken 
and for the duration only of that partic- 
ular job, and standards of employment 
have been established on that basis. 


Intermittent 
Employment 


“In the building construction industry 
it is probable that intermittent employ- 
ment on an hourly basis will be necessary 
for a long time to come, if not always, 
and because of the lost time which elec- 
trical workers suffer due to conditions 
beyond the employers’ control will con- 
tinue to have public acceptance for new 


_building work. However, it is uneconom- 


ical to apply high intermittent hourly 
rates of wages to those branches of our 
industry where full-time employment is 
practical—such as reconversion, altera- 
tions, maintenance and repairs. Unless a 
more economical employment basis is 
adopted for such work, it will continue to 
be done in most cases outside of the elec- 
trical contracting industry. Whereas, 
with a reasonable wage for continuous 


_ employment the electrical contractor can 


do it much more economically and effi- 
ciently. 

“If the electrical contractor is to suc- 
cessfully obtain a reasonable share of the 
tremendous volume of reconversion, alter- 
ations, maintenance and repair work that 
is now being done through direct em- 
ployment by owners on a full-time annual- 
income basis, he must, himself, adopt a 
more stable basis of employment of his 
men used for that work. By paying his 
workers an annual income equivalent to 
the average earnings of the intermittent 
workers, he will place himself in a posi- 
tion to better serve industrial plants and 
other owners upon a more economic basis 
than their present methods permit, be- 
cause of his more highly skilled workers, 
his more adequate supervision, and his 
definite assurance against waste and idle 
time in the maintenance and repair de- 
partments. 

“The electrical worker, just like the 
electrical contractor, got his. start in. the 
building construction industry—a_neces- 
sarily seasonable business which can af- 
ford employment on an intermittent basis 


only. His training and thinking, natur- 
ally, have been on part-time employment 
with wages at an hourly rate—although 
for years he and his family have dreamed 
of full-time employment with an annual 
income. The hourly pay, obviously, must 
be at a high rate because it must include, 
on a reasonable average of possible work- 
ing days, the worker’s entire overhead for 
365 days, and he does have overhead— 
food, clothes, rent, etc. 

“It is important to point out that the 
annual wage plan is not designed to re- 
duce the income of electrical workers. 
Just the reverse is intended... Where this 
plan is adopted, those men who see fit 
to voluntarily accept employment on this 
basis will receive greater annual incomes 
than they have averaged in normal times, 
payable in uniform weekly amounts plus 
a vacation with pay and sick benefits. 
The contractor who employs them will, 
however, have a labor cost per hour that 
will be competitive with the hourly labor 
cost of industrial and other owners for 
the same classes of work. In other words, 
the industry will not be pricing for idle 
time for those classes of work where it is 
practical to attain continuous employ- 
ment. 

“It is my opinion that the annual wage 
is practical and it is a necessary element 
in the stabilization of the electrical con- 
tracting industry; that it will produce a 
high level of employment in the industry 
and that it will raise the standard of living 
of the electrical workers —all of which 
would contribute to the improvement of 
our national economy. The adoption of 
the annual wage in the construction indus- 
try which involves all of the building 
trades is not practical under existing con- 
ditions and its future application will de- 
pend upon (1) the establishment of an 
orderly and steady flow of construction 
activity, and (2) the ability of all trades 
to stimulate other work where full-time 
employment is practical.” 


Would You 
Consider It 


“But let’s be frank”, an Eastern con- 
tractor insists, “concerning all angles of 
this question. 

“If you received wages of $9,000 in 1942 
and 1943 and dropped to $7759.54 in 1944, 
would you consider-an annual ‘salary of 
$2912 in 1945 or 1946? 

“The man who received $7,759 in our 
organization was just an ordinary elec- 
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trician who displayed ability as a fore- 
man and supervisor and had the will and 
desire to produce for his employer. 

“One of our men received $6,083.27, 
four received over $5,000, fifteen over 
$4,000, seventeen over $3,000, eleven over 
$2,000, thirty-nine over $1,000 and the 
balance less than $1,000 down to one 
fellow who received $2. 

“I have had electricians in my organ- 
ization who have not lost a day’s pay in 
ten years at $2 per hour and I do not 
think that $2912 would appeal to them 
particularly after Social Security, Old 
Age and Internal Revenue Taxes re- 
duced this to $49.28 per week, out of 
which would have to come carfare, 
lunches, union dues and: assessments as 
well as their personal hand tools. 

“At the present time the working man 
is in a position where he is wary of all 
theoretical ideologies that are designed to 
better his position in life.. He has been 
made the butt of the most confused, con- 
flicting and demoralizing theories that 
have been devised by men who never 
climbed a pole or bent a piece of pipe in 
their lives. 


Employers 
Ability to Sell 


“Steady employment or unemployment 
is not a question of whether an electrician 
is paid on an annual or hourly basis but 
upon the demand for that man’s service 
and skill as created by his employer’s 
ability to sell his product to the public.” 

The annual wage can be accomplished 
but should be attained slowly and care- 
fully, believes a prominent New York 
State contractor. “It is a step in the 
right direction” he says, “but I do not ex- 
pect to see its full attainment in my life- 
time. There are too many angles to be 
ironed out such as the territory, the kind 
of work available and prevailing rates. 

“I believe that this annual wage may 
first be accomplished covering service, 
maintenance and extension work in in- 
dustrial and commercial work with the 
service part probably applying to all 
classes of this work, and this application 
would only apply to a very small per- 
centage of the workmen in any regular 
contractors organization. Perhaps the 
next step will be in connection with the 
low price housing jobs and certain resi- 
dential work, in territories where the 
outlook is favorable for a program of 
this kind of work extending over several 
years. 

“For the heavy construction job—in- 
dustrial, federal, state, municipal and 
utility, I see no prospect of the annual 
wage program being adopted.” 

And from the South another contractor 
sees the annual wage as applicable to a 
limited area of activity. 

“Those of us who specialize in serving 
industrials — performing maintenance 
work, alterations and extensions to their 
structures, and in many cases handling 
the construction of complete new units, 
would find the annual wage proposition 
very attractive. We usually have steady 
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year around employment for a selected 
group of mechanics and foremen. The 
anticipated volume of work usually being 
sufficient to warrant us guaranteeing these 
men full-time jobs throughout the year. 

“For those others who secure their 
volume through competitive bidding and 
who specialize entirely in new construc- 
tion, I doubt that it could ever be success- 
ful without labor taking a backward 
step. The hourly wage rate for con- 
struction of this sort necessarily should 
be higher because the employment is 
intermittent, and seasonal in some parts 
of the country.” 

In a careful analysis of both good and 
bad features of the annual wage, a Mid- 
west contractor concludes that “On the 
whole there seems to be more points 
against the plan than favorable to it 
when we consider construction work, but 
slightly favorable from a standpoint of 
maintenance and repair work. 

“I believe that something is wrong with 
the economic status of all construction 
workers. In my opinion the annual wage 
is not the solution. It does not go far 
enough—it does not provide proper com- 
pensation for the actual worth of the 
average workman. 

“T would like to see injected into this 
wage question the provision for more pro- 
tection for the worker by the setting up 
of insurances and retirement pensions. I 
would like to see more income for the 
worker who wants to produce more. I 
would like to see some plan put in effect 
that would establish a workman’s produc- 
tive period at approximately 30 years, 
with retirement at 50 to 55.” 


High Degree of 
Sincerity 


The importance of a meeting of minds 
is expressed by a leading Eastern con- 
tractor. “I am inclined”, he says, “to 
classify the three parts of this subject as 
first, the sincerity of purpose; second, the 
acceptance, and third, the application. 

“It must certainly be admitted that any 
proposals to establish annual wages must 
have a high degree of sincerity of purpose 
behind them if they are to be accepted 
and applied without prejudice by both 
parties to the agreement. From certain 
suggestions submitted to date on the sub- 
ject, it leaves an element of doubt in one’s 
mind as to the degree of sincerity or 
practicality of thought. 

“Most of the proposals suggested con- 
tain two reservations, whereby the em- 
ployee may abrogate the agreement upon 
a certain fixed time notice, and further- 
more, shall not be used on work asso- 
ciated’ with the higher wage levels in 
the industry or construction work. This 
makes a very inflexible arrangement for 
the employer and does not provide him 
with any protection. Obviously, few em- 
ployers could so set up a shop, except in 
a very small and modified manner, in 
order that annual wage employees would 
be confined only to maintenance work, 
with no permit to work on general con- 
struction, except as they may desire by 


suitable written notice to cancel their cop- 
tract with the employer. 

“The second phase of this issue seems to 
surround the probability of acceptance by 
the employee, where all doubt or preju- 
dice is removed from his mind as to the 
sincerity of-such a proposal, in attempting 
to fortify his future and supplement Social 
Security assistance. This is very difficult 
to handle and develop, since it deals with 
the personal element, and in order that a 
reasonable degree of employer protection 
and employee loyalty be maintained, it 
must be wholly accepted by the employee 
without suspicion. I seriously doubt 
whether this is possible today, considering 
the national issues that have been raised 
between labor and management, where 
some doubts have been left in the minds 
of bith as to the sincerity of the other, 


Depends on 
Timing 

“The application of such a plan is 
largely dependent upon timing, and from 
casual observation at this moment, the 
timing is not opportune, since there is 
sufficient work at the higher wage level 
to keep all employees occupied without 
any pronounced loss of time. So long as 
this condition prevails, it will be utterly 
impossible to induce any employee to ac- 
cept a guaranteed lower annual wage. 
It would seem, therefore, that we must 
wait until the employee is so minded, 
rather than his labor organizer or his 
employer. , 

“T believe that such a plan may be prac- 
tical at some future date when both labor 
and management are willing to give and 
take in the common interest of developing 
respect for each other’s position and earn- 
ing capacity.” 

“Flatly impractical”, says a Midwest 
contractor, “due to the varying demands 
for labor in construction work. 

“T think it might eventually be applied 
to maintenance and service work to a 
limited degree but one of the great diffi- 
culties that will be encountered will be the 
attitude of the individual members of the 
local union. By that I mean that after a 
contractor is able to employ on an annual 
basis a portion of his crew men, those not 
put on an annual basis will be dissatisfied. 
On the other hand, if these men not under 
an annual wage contract get in a great 
deal of overtime, the men on an annual 
wage contract will be dissatisfied. An 
other angle is that there are a certain 
number of men in every local who do not 
have steady employment in any one shop 
and as a consequence they probably would 
never have the opportunity of being em 
ployed on an annual basis. This would 
cause dissension within the local and if 
such men were very influential, woul 
prevent the use of annual contracts. 

“It seems to me that the matter 0 
annual wages will first have to. 
definitely agreed upon in the variots 
locals of the IBEW before the employets 
can even negotiate with the local unions 
on this matter. The employers will have 
a great enough problem to solve wit 
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having first to sell the local unions on it. 
[ do not believe that the IBEW has as yet 
been able to sell the personnel of the 
focal unions on annual wage contracts ex- 
cept in a very few instances. It seems to 
me that they will have to allow sufficient 
time for some locals to operate under 
those conditions long enough to be able 
to definitely show satisfactory results. 
Local unions invariably contact other 
locals who have tried new experiments 
to find out the result before they will 
agree to inaugurate such changes.” 


Suggest Trial 
Sef-ups 


A favorable and thought provoking plan 
is outlined by a New York contractor. 

“We suggest that trial set-ups for put- 
ting the annual wage idea into practice 
be made in localities where there are 
groups of contractors whose tendency is 
to confine themselves to work within 
their territories, that is, where there is a 
minimum amount of roaming. 

“We suggest that contractors in these 
trial areas be asked to prepare charts 
running back over a period of five years, 
plotting their employment payrolls by 
weeks, from which it should be possible 


to arrive at a basis of minimum and maxi- 
mum and average employment. 

“No matter how wisely the number of 
annual wage employees are chosen, there 
would be bound to be some lack of coin- 
cidence with the actual conditions that 
would develop. It is suggested to cope 
with this situation and to avoid the foster- 
ing of boondoggling that the contractors 
and the union agree ahead of time on a 
certain reserve of work items (study or 
research items) to which idle men could 
be assigned. We all have items of this 
sort on our agendas, matters of study 
which we are always going to get to but 
never do. 

“As experience multiplies as to the ex- 
tent of this idle or research time, a fund 
might be established to defray such costs 
and thus have a tendency to make con- 
tractors a little more courageous in 
agreeing ahead of time as to the number 
of men which they would guarantee to put 
on the annual wage basis. 

“It has also. been suggested that a group 
of ‘annual wage’ contractors might create 
a pool of ‘annual wagers’ and swap the 
men around among themselves as work 
demands might dictate. ‘Research work’ 
is a rather high sounding phrase for many 
people and by itself it probably will not 
fill the gap, but needs to be implemented 
by an actual specific program.” 


HIGHLIGHTS 


a 


An annual wage plan was attempted in 
Philadelphia. A contractor there sees 
the local union attitude as unfavorable. 

“There is one point with which I do 
not agree, however, and that is the state- 
ment that ‘Labor likes the annual wage.’ 
Because the conditions were felt to be 
more nearly right, it was suggested that 
the first..attempt--to..establish an annual 
wage be made in the Philadelphia area. 
It was found, however, that the adminis- 
tration of the local union was not favor- 
able. 

“On the other hand, management is 
only lukewarm. There is no great 
tendency to quarrel with the present rates, 
but if the contractor can secure a lower 
hourly labor cost in exchange for a guar- 
antee of one year’s security for the 
worker, I feel confident that such an 
arrangement would be embraced by at 
least a representative number of local 
contractors. 

“T do not think the annual wage is a 
solution to all of the problems of the con- 
tracting industry, but I do believe it 
would tend to stabilize at least a small 
portion of the industry, and I believe it 
is not only pragtical but highly desirable 
in the interest of recapturing and retain- 
ing in the future a class of work which 
cannot now be obtained and profitably per- 
formed by the IBEW employer. 


For ..... the Annual Wage... . Against wy 





High intermittent rates are uneconomical 
where full time employment is practical. 


Full time employment rate allows compe- 
tition in fields now difficult to serve at 
high scales. 


Stability of employment and regular 
wage fosters interest, loyalty and effi- 
ciency among workers. 


Annual wage is immediately applicable 
to service and maintenance work on a 
voluntary basis. 


Would develop better management and 
job scheduling methods for stabilizing 
labor requirements. a 


Should be considered now while labor 
relations are on a highly cooperative and 
reasonable basis, 
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Men accustomed to high hourly rates 
will not accept lower annual salary. 


Cannot contract for sales on an annual 
basis, therefore cannot contract for an- 
nual wages. 


Annual wage will foster indifference and 
slow down on part of workers and reduce 
labor efficiency. : 


Fluctuation of business cycle makes an- 
nual wage too risky for sound business 
judgment in normal times. 


Would confuse and complicate competi- 
tive bidding and promote chaotic chisel- 
ing among contractors. 


Wrong time for consideration because 
there is full time employment at high 
hourly rates. 








TRACTION MOTOR 





A combination of scheduled replacement 


and wear-it-out policy is found most 


economical in rapid-transit maintenance, 


By R. E. Miller 


BERNHARD F. 
CORDTS, Engineer of 
Cars and Shops. His 
maintenance _ philoso- 
phy includes an abhor- 
rence of “polishing 
brass”. His “‘wear-it- 
out” policy applies to 
electrical equipment as 
well as mechanical 
parts of the cars. 





cost are the three principal fac- 

tors used to determine mainte- 
nance procedure for the New York 
City Transit System. Bernhard F. 
Cordts, Engineer of Cars and Shops 
avoids “polishing brass” by adopting a 
combination of the two schools of 
thought on maintenance—preventive 


Q "cost ar integrity of service, and 


‘maintenance involving scheduled dis- 


assembly, inspection and replacement; 
and the “run it til it wears out” theory. 
Cordts can back up his arguments 
against too much “brass polishing” 
with facts and figures based on his 
twelve years experience with the IND. 
Division of the New York City 
Transit System. His particular prob- 
lems, however, are simplified to an ex- 
tent by conditions peculiar only to sub- 
way operation. For instance, cars op- 
erate in multiple units and should trou- 
ble develop on a single car, the trip 
can generally be completed to the ter- 
minal without delay, without danger to 
passengers, and without the public ever 
knowing that trouble has been en- 
countered. Also, equipments have 
been thoroughly standardized, permit- 
ting complete interchangeability of all 
parts. Thus, any motor, or armature 
or control, cable, pinion, gear, etc. 
can be installed on any of the 1700 
cars. 

Each car is driven by.two 190 horse- 
power four pole series motors. The 
operating voltage is 600 volts d-. 
Approximately 3450 of these motors 
require attention with an average 0 
nine motors turned out by the: shop 
per day. 


Two Classifications 





AFTER TRUCKS ARE REMOVED from cars, exterior dirt and grime is 
removed by high pressure steam and water jets. Ventilating openings of 
motors are covered with tarpaulins to protect windings and commutator. 
Motor is then removed from the truck and delivered to the motor shop. 


Motor shop operation is broken 
down into two classifications—the 
first, a two-year inspection and renova 
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MAINTENANCE 


PINION IS FIRST REMOVED from tapered shaft. Lip 
on split-coupling catches back of pinion while groove 
engages collar of jack-screw adapter. Nut on adapter 
fits into socket-head of air driven impact hammer. Only. 
two to three seconds are then required for removal. 


tion; and the second, a six-year com- 
plete overhaul. Thus, in a six-year 
period, each motor receives two two- 
year overhauls and one complete six- 
year overhaul. 

Each individual car is shopped once 
a year for cleaning and repacking 
bearings. As a rule, no disassembly 
work is done. ‘Trucks and motors are 
given a thorough air-blow, and bear- 
ings are flushed and repacked with 
clean waste. A few other mechanical 
inspections for wear are made at this 
time where experience has shown it 
advisable. 

_ The most important factor contribu- 
ting to this annual shopping of cars 
is dust. Brake-shoe dust, steel track 
and wheel dust, road-bed and carbon 
dust are abrasive to bearing surfaces, 
clog ventilating ducts, short-circuit 
commutator bars, etc. 


Two-Year Schedule 


At the end of two vears when a car 
1s, shopped for its second annual in- 
spection, mechanical wear on certain 
Parts require complete dismantling. 
Trucks are completely disassembled 
for the irtspection of gears, pinions, 
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MOTORS ARE THEN TIPPED on end and armatures 
pulled. Note fitting on shaft which engages crane hook. 
Shaft ends were drilled and tapped for attachment to 
fitting with three half-inch cap screws. In this way, 
handling the heavy armatures is greatly facilitated. 


VENTILATING OPENINGS in the armature spider are given a thirty 
minute air blow. It is very important that these openings be thoroughly 
cleared. During operation, heat generated in the windings is carried out 
by air flowing through these passages. Obstruction might cause burn-out. 
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AFTER THREE HOURS of preheat at 225 
degrees, the armatures are cooled down and 
dipped. Following complete impregnation 
in an oven-drying varnish, the armature is 
drained and replaced in the oven for a 
twelve-hour bake at 235 degrees. (Below) 





Since 
motor heads have to be pulled for bear- 
ing inspection and replacement, an ex- 


bearings, wheels, axles, etc. 


cellent opportunity is afforded for 
quick renovation of commutator and 
windings. In this way, the differen- 
tial in-cost attributed to insulation and 
commutator maintenance is only a 
slight percentage of what it would be 
to completely disassemble for this pur- 
pose alone. 

The shell with field poles and coils 
are given an air-blow, a Megger test, 
and a coat of air drying varnish ap- 
plied by hand. A high potential test 
of 1200 volts is then given the field 
circuit. 


Armature Handling 


The armature is first given a 30-min- 
ute air blow to clear all the spider 
ventilating openings of dust and dirt, 
after which the shaft and commutator 
are checked for wear. The commutator 
is then hand slotted, and_ polished. 
The windings are 
short-circuits, opens, grounds and 
weak insulation by a growler test, a 
bar-to-bar, a lamp and a high potential 
(1200 volts) test. If tests indicate sat- 
isfactory condition, the motor can be 
assembled as soon as shafts, bearings 
and pinions are readied. 
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given tests for - 


The six-year overhaul is much more 
complete and thorough. Before the mo- 
tors are removed from the trucks, they 
are rolled through an enclosure where 
jets of high-pressure steam and water 
remove all exterior dirt and grime. 
The motors are then delivered to the 
motor shop where they are set up for 
pinion removal. The pinian nut is re- 
moved and the pinion hammered off. A 
split-coupling puller and an impact 
hammer do the job in about two or 
three seconds. A jackscrew adapter 
mechanically connects the puller coup- 
ling (through a collar) to the impact 
hammer (by a nut) and actually ap- 
plies the pulling pressure through the 
buttress thread. The job was origi- 
nally done hydraulically, but the proc- 
ess was too slow and laborious. So, 
general shop supervisor, Steve J. 
Raetz and motor shop foreman, Fred 
W. Koebrich, developed the jack- 
screw adapter permitting use of the 
impact hammer. 

Motor heads are then removed and 
the armatures pulled and sent to the 
test rack. There they are meggered, 
and given a growler, bar-to-bar and 
lamp test. After the 30-minute air-blow 
to remove dust and dirt from windings 
and openings, they are pre-heated at 
225 degrees for three hours. The oven 
doors are then opened and the arma- 








BAKING OVEN CONTROLS are enclosed in a glass-paneled cabinet, 
Each oven compartment has its own separate controls which include a 
time-clock for the resistance heaters and a time-clock for the recircu- 
lating fans. A thermal control unit provides for maximum and mini- 
mum temperatures, The recorder has a dual set of pens for a continu- 
ous recording of the baking temperature in each oven: compartment, 


tures are permitted to cool down. The 
insulation is impregnated by dipping in 
an oven-drying varnish tank, and after 
draining are replaced in the oven fora 
twelve-hour bake at 235 degrees. 


Electric Oven 


The all-electric oven is shown in 
several of the accompanying photos 
and is completely automatic. It is built 
with two separate baking compart- 
ments; each is equipped with its own 
circulating fans and ducts. Air circula- 
tion can be completely controlled from 
100 percent recirculation to 100 per- 
cent circulation of fresh air. Each 
oven has two time clocks; one for the 
circulating fans and the second for 
oven power. In this way, heat can be 
turned off while the circulating fans 
continue to operate for a predetermined 
length of time. Maximum and mini- 
mum temperatures are preset by a 
Bristol thermal control unit and the 
temperature recorder has a dual set 0! 
pens for continuous recording of the 
heat in both ovens. Controls are éf- 
closed in a glass paneled cabinet. 

The shafts are then checked for weat 
and turned and polished if necessary: 
The commutator is checked for round- 
ness and if out more than 0.007 or 0.008 
are turned down. Otherwi8e they até 
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only ground and undercut at this time. 

Windings are again tested with the 
addition this time of a 2000 volt high 
potential test. 


Stator Maintenance 


In the meantime, the shell with the 
fields are first meggered for an indica- 
tion of insulation condition. They are 
then given a thorough washing with a 
jet of steam and water after an initial 
short air blow. Following a thorough 
drying and preheat in the oven at 180 
degrees, the field coil insulation is 
given an “Immelman” dip. Instead of 
dipping the entire shell, the inside is 
merely flooded with varnish and al- 
lowed to stand until thoroughly im- 
pregnated. This method of flooding was 
developed in the shop and the fixture 
constructed from sheet metal. 

The shell is lowered onto a neoprene 
gasket which seals against a machined 
flange on the lower end of the frame. 
Only two small drain holes need to be 
plugged before flooding the entire in- 
terior with insulating varnish. The 
drum in the center is used merely to 
teduce the quantity of varnish needed 


ON THE SIX-YEAR SCHEDULE, com- 
mutators usually need greater atten- 
tion, They are first checked for 
roundness and if out more than 0.007 
or 0.008, they are turned with a cut- 
fing tool; otherwise they are ground, 
and in either case, are then undercut. 
Windings are then given complete 
tests including a high potential of 
2000 volts ¢ after dip and bake). 
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STATORS, IN THE MEANTIME, are 
meggered, air-blown and washed with 
jet of steam and water after which they 
are dried and preheated in oven at 
180 degrees. Field coil insulation is 
then impregnated by dropping shells 
on these fixtures and flooding interior. 
Neoprene gasket seals against ma- 
chined flange. Note inlet and drain 
holes at bottom; overflow at top. Drum 
merely reduces quantity of varnish re- 
quired. Note two-compartment oven 
with ducts and blowers in background. 


ON THE TWO YEAR SCHEDULE, 
armatures are not dipped. After the 
air-blow, shafts and commutators are 
checked for wear. Usually the. com- 
mutators need only hand-slotting to 
remove steel and carbon dust. The 
face is then polished and windings 
tested for shorts, opens or grounds, 
after which a 1200 volt high potential 
test is applied. 








and is equipped with overflow Ports, 
The air-drying varnish is pumped jp 
and after saturation is drained thr 

a valve at the bottom. Only the pole 
faces then need be wiped clean, A high 
potential test of 1800 volts is applied to 
the fields and leads. 








Perfect Alignment of Bearings 


“Line reaming” is used for turning 
and finishing bearings in perfect align. 
ment. The motor heads are bolted tp 
the shell and a boring bar inserted with 
a total of four cutting tools properly 
spaced in the bar circumference—two 
for rough cutting (one for each bear- #+ 
ing), and one each for the finish cut 
of each bearing. The boring bar is 
supported by two outboard bearings 





PERFECT BEARING ALIGNMENT is obtained by line reaming. Heads 
are bolted to shell, and boring-bar inserted. Bar is supported by out- 


board bearings mounted on the motor hubs. Air-screw which rotates mounted on the hubs of the motor 
bar is mounted on portable stand. Four cutting tools give each bearing heads. 
a rough and a finish cut in one operation. The bar is driven at one end by 


coupling, through a universal joint, to 
an air drill mounted on a portable 
stand. The opposite end of the bar is 
threaded to provide automatic feed. 
A total of four cuts are made in the one 
operation. Only several minutes are 
required to set up and completely cut 
and finish two perfectly aligned bear- 
ings. To set up, the armature shaft is 
micrometered and the finishing tools 
set to 0.010 oversize. The alignment 
is accurate to such a degree that the 
big 190 horsepower armature after as 
sembly can be easily rotated by hand. 

After assembly, adjustment of brush- 
holders, and checking air gap, the 
motor is given a no-load runnning test 
for one minute in each direction at 
2200 spm. Any bearing trouble or 
commutator flashing can be detected 
and remedied. 





ASSEMBLY JIGS are used in putting motors together. Shell is first 
placed on travelling carriage and rolled back over center-tail-stock. 
Armature is then suspended, and shell rolled into place. Head is bolted 
onto frame and completely assembled motor is removed after tail-stock Rewinds Sent Out 
is released. After final adjustments, motor is ready for test. 





No rewinding is done in the shop. 
Surface damage to windings are offen 
repaired but in cases where coils te 
quire replacement or a complete tt 
wind is necessary they are sent out 10 
service shops. 

Extensive records are kept to assutt 
maintenance coverage according 1 
schedule. These records also contrib 
ute to experience and cost data 0 
which to base future maintenance pol 
icy as equipment grows older a 
needs more constant attention. 

At present, the oldest equipment 1s 
only twelve years old. Engineer Cordts 
keeps his equipment in the best of oper 
ating condition, yet avoids “polishing 
any brass”; that is, no motions are 
made that do not pay dividends 
“Traction equipment needs no babying. 
It’s built rugged; we treat it, ruge 
It would be uneconomical to do othe 








AFTER BRUSH-RIGGING is adjusted and bearings packed and oiled, 
the motors are given a no-load running test at 2200 rpm. for one 
minute in each direction. Any abnormal bearing or commutator 
trouble can generally bz detectedeand remedied at this time. wise.” 
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ighting Techniques for 
EPARTMENT STORES 


Continuing previous discussion of lighting 
fundamentals, this article, fourth of a 
series, reviews practical methods of plan- 
ning “light for selling’ in store modern- 
ization or in new buildings. 


By Berlon C. Cooper 





EY ‘gs See 
New furred ceiling- 








300 watt incandescent 4 : 
louvered units i 
is 
1% 
New cold cathode} ~~ 
4Hluorescent cove 

















TYPICAL SECTION through 
main floor of Hutzler Bros.’ 
store shows location of incan- 
descent lights and fluorescent 
coves. From one to three 
lines of 15 mm. cold cathode 
tubes operating at 30 or 60 
ma. are used in various coves 
to meet varying lighting re- 
quirements. 


DIFFUSED DIRECT LIGHT- 
ING from 300 watt semi-re- 
cessed silver mirrored glass 
reflector units combined with 
cold cathode cove lighting 
‘provides excellent color qual- 
ity general illumination over 
entire sales area on main 
floor of Hutsler Brothers De- 
Partment Store, Baltimore, 
Maryland. 
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posed by WPB_ Conservation 

Order L-41 during the war, and 
to the stopping of improvements to and 
remodelling of commercial and retail 
establishments at the beginning of the 
war, practically all department stores, 
both large and small, now have plans 
under way for extensive changes when 
WPB restrictions and availability of 
materials and labor will permit. Im- 
provements in lighting constitutes one 
of the major programs. 

The problems involved in lighting a 
department store are many and varied. 
They include exterior lighting for ad- 
vertising value, show window lighting 
to attract and draw customers into the 
store, selection of light sources and 
lighting. equipment to provide a satis- 
factory color quality of illumination 
for the various sales areas inside the 
store, show case and wall case lighting, 
the ‘use of light as a part of the archi- 
tectural and decorative treatment for 
different .departments,. and for high- 
lighting displays. They also include 
the lighting of offices, restaurants, tea 
rooms, fountain shops, beauty salons, 
and many other areas which form a 


|): to building restrictions im- 

















DRAMATIC ILLUMINATION of over 
75 footcandles in Bond Clothing Com- 
pany’s Broadway store, New York 
City, is produced by 300 watt incan- 
descent lamps in Holophane Con- 
trolens ceiling units combined with 40 
watt white fluorescent lamps in three 
coves, one above the other. 


part of the store, in addition to such 
service areas as stock rooms, sewing 
and alteration rooms, and mechanical 
equipment areas. 

Lighting used skillfully, not only to 
serve the purpose of providing the best 
possible quality of illumination to en- 
able customers to see undistorted the 
merchandise they buy, but also to en- 
hance architectural effects and to blend 
with and become a part of the decora- 
tive treatment, will do much to create 
good will and satisfied customers for 
the store. 


Building Exterior 


Light can be used effectively as a 
means of advertising on the exterior 
of a department store building. De- 
pending on the architecture of the 
building this use of light may be to 
accentuate architectural details, or to 
light the name of the store at night. It 





must, however, be conservative and 
discriminatingly done to lend prestige 
to the establishment. Such lighting 
helps to establish the location of the 
store, and becomes the store’s “face” 
or front, in effect, to the buying public. 
The type of light source and equip- 
ment which will best solve such light- 
ing applications will vary depending 
on the type or use of lighting selected. 

Flexibility of equipment and switch 


RECESSED LENS SPOTLIGHTS highlight eye-catching fea- 
ture displays in Hutzler Bros.’ fine dress department. Cold 
cathode fluorescent cove lighting adds decorative touch and 
supplements general illumination from 300 watt recessed 
incandescent louvered ceiling units. 
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control for show window lighting is 
demanded by the store display man- 
ager. Adequate equipment should be 
installed to provide a high level of 
uniform illumination over the entire 
display area of the windows. Incan- 
descent type spotlights and floodlights, 
with color clip frames, and preferably 
of types for use with standard long life 
lamps, are desired by most display 
men. Such spotlights and floodlights 
may be used to provide the high level 
lighting, as well. as for special low 
level feature and color displays. They 
may also be used to supplement an 
installation of fluorescent or individual 
reflector incandescent lighting, to pro 
vide greater flexibility of lighting for 
displays. 


Main Sales Floor Lighting 


Here the store owner wants 1 
achieve distinctiveness and individual 
ity for the store. Lighting, skillfully 
used as a part of the interior design 
and decorative treatment, offers i 
finite possibilities for such individual 
ity. In addition, an adequate intensity 


‘ of illumination of the proper color 


quality will aid in selling the merchat- 
dise. The main sales floor usually a 
counts for a high percentage of the 
store’s revenue. Many departments 
and counters for special feature sales 
are located here. These include such 
items as hosiery, handbags, cosmetits 
umbrellas, handkerchiefs, 8 
blouses, jewelry, candies, gifts, notions, 
stationery and greeting cards, 
many others. Such variety in mer 
chandise makes it important that @ 
good quality of lighting be 
throughout. 
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COLD CATHODE FLUORESCENT 
tubes, 15 mm. diameter, in white, red, 
blue and amber provide background 
lighting for large wall display in girdle 
department. Baby spotlights highlight 
the displays in white light. The fluores- 
cent tubes have four-step control for 
varying intensity. of the cold cathode 
sources. (Above) 


BABY SPOTLIGHTS accentuate dis- 
plays in small wall niches while cold 
cathode tubes in color permit flexi- 
bility in background lighting. 


COMBINATION LIGHTING from in- 
candescent recessed ceiling units, cold 
cathode cove lighting and illuminated 
display niches in girdle department 
(illustrated in section above) provides 
light for selling and unusual artistic 
and decorative effect. (Right) 


From twenty to fifty foot-candles of 
well diffused general illumination is 
desirable over the entire sales area. 
This general illumination should be 
supplemented with additional high- 
lighting of the merchandise and feature 
displays, and by show case, wall case 
and display niche lighting. 

The lighting result must be such that 
it creates a feeling of cheerfulness, 
and comfortable seeing. It must, how- 
ever, be free from glare, harshness and 
exposed bright light sources. The color 
quality of the light must not distort 
the appearance of the merchandise, 
Particularly clothing, cosmetics, and 
similar items where color is an impor- 
tant factor to be considered from the 
standpoint of the customer’s satisfac- 
tion. It must be remembered that the 
color of daylight is not constant, that it 
varies over a fairly wide range be- 
tween a cloudy overcast day and a 
bright sunny day. Also, the customer 
will look at the merchandise under 
various color qualities of artificial 
lighting. A color quality of illumina- 
tion on the sales floor area that strikes 
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a happy medium to the varying light- 
ing conditions under which the cus- 
tomer will subsequently see the mer- 
chandise should prove to be the most 
satisfactory one to use for lighting the 
merchandise when the sale is made. 

A lighting technique which fulfills 
most of the requirements for general 
department store lighting is one which 
provides diffused general illumination 
from lighting units installed flush, 
semi-flush or surface exposed on the 
ceiling, supplemented with decorative 
and architectural lighting from coves, 
indirect wall or pedestal urns, or from 
the top of wall cases. Show cases and 
wall cases should be lighted separately 
to accentuate and highlight the mer- 
chandise in the cases. Feature displays 
on the sales floor should be highlighted 
from louvered or lens type spotlights 
and floodlights, preferably concealed 
from view by being installed flush in 
the ceiling, or behind columns or other 
structural details. Lighted display 
niches in walls at the end of aisles or 
in the center of long vistas are very 
effective in stimulating sales. Such 


niches should be provided with spot- 
lights to highlight the display, and with 
concealed lighting to provide white or 
colored background lighting. Examples 
are shown in the accompanying illus- 
tration. 

Lighting equipment should be in- 
conspicuous. Lines of light to influ- 
ence traffic flow should be of low 
brightness, and appear to be part of 
the architectural or decorative detail 
rather than that of a lighting unit. 
This permits the undivided attention 
of the customer to be centered on the 
merchandise. 

- The selection of the light source for 
general illumination is most important. 
Incandescent light sources of 200 watts 
and larger have a color quality that has 
proved satisfactory for most sales 
areas. Fluorescent light sources are 
now being used to a considerable ex- 
tent.. With the. lamps which are now 
available, the 3500° white and_ the 
6500° daylight, the color quality is not 
always satisfactory where color dis- 
crimination is important. It is ex- 

[Continued on page 199] 
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FIG. 1—ELECTROSTATIC DETEARING as demonstrated in a laboratory setup shows (a) paint “tears” 
forming as a dipped object is drying; (b) elimination of tears and excess paint when the electrostatic field is 
turned on; (c) the “deteared” object with a: smooth uniform paint coat ready for the drying oven. 


Painting Withou 


The application of electrostatic force to industrial paint 


ing eliminates “‘tears’? from the dipping operation and 


conserves paint in the spraying process. Here’s how it works. 


NEW electrical process—elec- 
A trostatic painting — has come 

to the fore industrially during 
this war period. Through its use con- 
siderable time, labor and paint have 
been saved in many war-jammed 
plants; better and more uniform pro- 
tective paint coatings have been pos- 
sible with an appreciable increase in 
production rate. 

It had its inception back in the late 
1930’s when Harold Ransburg of the 
Harper J. Ransburg Company in In- 
dianapolis, Ind., began toying with an 
idea. The company was manufactur- 
ing its normal peace-time line—orna- 
mental metal stands, metal waste 
baskets and other domestic items. Be- 
cause of the nature of the products, 
many of them had to be dip painted 
requiring a wasteful time interval— 
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from the production standpoint—dur- 
ing which the excess paint dripped 
from the object. What’s more—during 
this process, unsightly “tears” of paint 
formed at the dripping points and had 
to be subsequently removed. It was a 
problem to secure a smooth, uniformly 
coated surface. During the spraying 
process, a quantity of paint was going 
out the exhaust vent as a fine spray 
and the time element inherent in secur- 
ing a uniform coating over all parts 
of the object being painted was still 
present. In many cases sprays directed 
in different directions were necessary 
to accomplish the desired result and 
heavier sprays were sometimes re- 
quired. 

Mr. Ransburg’s idea was to apply 
the well known Cottrell electrostatic 
principle (widely used in air cleaning 


processes) to painting—utilize electt® 
static force to remove excess paint i 
the dip process, and conversely, in the 
spraying process, utilize this force # 
direct more of the paint spray to tit 
object. The outcome was subsequetl 
experimentation and development of 
the electrostatic “detearing” 

spraying processes patented by tH 
Ransburg Company for use with 10 
metallic as well as metallic materials 


The Detearing Process 


Neither of the processes 1s compli 
cated. For “detearing” the dipped 
ject is mounted on a_ thor 
grounded conveyor. The object # 
then passed over a metal grid # 
plate that has an 85,000 volt "er 
tive charge with respect 1 
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the painted object and the metal grid 
'§ maintained at a minimum of seven 
inches (twice the normal spark-over 
ce) to prevent the possibility of a 
spark occurring between the object and 
the high voltage electrode. 
ince opposite polarities attract each 
other, the excess paint is attracted to 
the negative grid—the paint spurting 
Tom the object in minute streams 
orming a pattern similar to that of 
the well known magnetic field (see 
Fig. 1-b). After leaving the electro- 
Static field, the object is covered with 
vA smooth uniform finish without fur- 
er danger of the formation of “tears” 
see Fig. 1-c). In the straight-line 
is Processes found in industry 
See Fig. 3) the size and location of 
© grid is adjusted to the conveyor 
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Distributing | 
plates | 

| 
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FIG. 2—TYPICAL ELECTROSTATIC SPRAY design showing arrangement of equipment and electrical 
components of electrostatic attachment. Control cabinet and voltage pack are mounted outside spray-booth. 





FIG. 3—WARPLANT APPLICATION of the “detearing” process. After 
being dipped, these fragmentation bomb parts on conveyor rack are 
passed over a high-voltage grid which removes excess paint. Control 
panel is at left; voltage pack at right. 

















speed so that the painted object re- 
mains in the electrostatic field the 
proper length of time. Other factors 
determining the design and arrange- 
ment of equipment are the size and 
shape of the object, the type and thick- 
ness of the paint used, and the desired 
thickness of the finish. If left in the 
field indefinitely, paint would be re- 
moved from the object until the point 
was reached where the surface tension 


of the paint would equal or be greater 
than the force of the electrostatic field. 

The 85,000 volt negative potential is 
provided by a high voltage pack con- 
sisting of a 220/85,000-volt transformer 
and a half-wave rectifier tube which 
produces the necessary undirectional 
current and polarity. The power pack 
pulls a primary load of 14-amperes at 
220-volts, single-phase, 60 cycles. Short 
circuit amperage on the high voltage 





FIG. 4—ELECTROSTATIC SPRAYING installation in a warplant. Two 
identical units are installed for applying a zinc chromate primer and a 
grey synthetic enamel coat to Navy powder tanks. After leaving spray 
booth, conveyor carries the tank into an infra-red bake oven (at left). 





FIG. 5—LABORATORY DEMONSTRATION shows how a small con- 
tainer, suspended in an electrostatic field, is completely covered on ull 


surfaces by paint from a single automatic spray gun nozzle. 


Can is 


not rotated. If the field were off, only a small band of the container 


would be covered. 
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grid is approximately 5 milliamperes, 

The excess paint drawn from the 
object will naturally be deposited on 
the high voltage grid. Hence, it must 
be removed periodically and cleaned, 
The frequency of cleaning is dicta 
by good housekeeping practice rath 
than effective operation. The grid g 
be removed and replaced with a cles 
one without shutting down the Proces 
for any appreciable length Ae 
Aside from this occasional clean-up, 
attention is necessary for this fully, 
tomatic operation. “4 









Electrostatic Spraying 
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The same principle of electrosta 
force—namely the attraction of ¢ 
posite charges—is applied to the spray 
ing process. Here the objective is t 
direct more of the paint particles inth 
spray to the material being coats 
The unpainted part is again suspende 
from a grounded conveyor. The pam 
spray is given a negative electrical 
charge by directing it into an electto- 
static field produced by a series of high 
voltage electrodes which are maif- 
tained at a negative potential with t 
spect to the grounded article (see Figs 
2 and 5). As the grounded, unpainied 
article enters this field, the negatively 
charged paint particles are directed 
the electrostatic force, to all surfaces 
of the article producing a smooth ti 
form coating. The net result is that 
considerably less of the paint goes out 
through the exhaust duct than during 
conventional spraying operations. 

One war plant utilizing this process 
reports a saving of approximately # 
percent in paint and 50 to 60 percent 
in labor. ; These savings will depend 
upon the specific setup in each plant 
A soft spray with low atomizing and 
fluid pressures is used. The automatic 
spray guns are adjusted to conveyor 
speeds—the minimum being from three 
to four feet per minute. Spray gums 
are mounted outside the electrostatit 
field and are thoroughly grounded 
This permits safe adjustment of the 
nozzles when necessary. Nozzles aft 
directed at the work at an angle 
approximately 10 degrees to the hot 
zontal path of the work travel. 


Electrode Shapes 


The high voltage electrodes for the 
spraying process are either rods 
wires suspended on each side 
across the bottom of the conveyor 
The specific positions depend upom 
shape of the parts being painted. 
have a negative potential of 100M 
volts provided by a voltage pack sim 
lar to that used for the “ etearing” 
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Transformers, power packs, and all electrical 
controls are to be located outside the imme- 
diate painting area (not inside spray booths; 
well away from dip tanks, etc.). 


The electrical installation is to be in accord- 
ance with the provisions of the National Elec- 
trical Code — where such rules apply. 


Electrodes are to be rigidly supported in per- 
manent locations and well insulated. 


Minimum spaces between electrodes and 
painted goods are to be at least twice the 
distance of the length of the possible spark 
gap. 

All goods subject to the processes are to be 
handled on conveyors and be so fixed to the 
conveyors that the minimum spaces from 
goods to electrodes will be maintained under 
all circumstances. 


Guards are to be provided where necessary 
to produce this result. 


Installations af present are not permitted 
where goods being painted are handled man- 
vally. (Guards may be found practical which 
may modify this rule in the future) . 


. Automatic control should be provided to make 
the entire electrostatic equipment “‘dead”’ 
when vent fans and conveyors stop. 


RULES FOR INSTALLATION AND OPERATION OF RANSBURG ELECTROSTATIC PROCESSES 


7. Standard ventilation shall be maintained for 


the areas containing the electrostatic appa- 
ratus. The fan motors for the ventilating sys- 
tem are to be connected in series with the 
voltage pack primary. 


All painting process supplemented by electro- 
static apparatus shall be protected by auto- 
matic sprinklers or other approved automatic 
extinguishing systems. 


Where necessary, adequate fencing, railings, 
or guards are to be provided to maintain safe 
isolation of the process from other work in 
the vicinity and to guard personnel. 


Signs designating the work zone as danger- 
ous as regards fire and accident shall be 
posted at the process. 


Electrode insulators shall be kept clean and 
dry. 


Drip plates and screens, subject to deposits 
of flammables, shall be removable and taken 
to a safe place for cleaning. 


Oi f-Yolalital-t tM daloliMesl-Mrlelisticlisi-teimelile ME tiola amet 
goods not stored within five feet of the pro- 
cess. 


process. This pack pulls a primary 
loadof 34 amperes on the 220-volt, 
single-phase, 60-cycle circuit and has 
a high-voltage short circuit load of 
10 milliamperes. To prevent the pos- 
sibility of a short circuiting spark, the 
electrodes are placed at a minimum 
distance of 11 inches from the article, 
about twice the normal sparkover dis- 
tance, 


Concerniyg Safety 


Whenever high voltage is applied to 
electrical processes, the question of 
Safety from electrical shock and—in 
the case of hazardous atmospheres— 
safety from electrical fire is introduced. 
ast experience with electrostatic 
coating—although somewhat limited— 
indicates that there is no undue haz- 
ard introduced when the process is 
correctly installed. That, of course, is 
contingent on installation and opera- 
tion in accordance with the rules pre- 
a in an informative report to the 
National Fire Prevention Association 
im May 1944 (see table of Rules). 

_ Electrostatic coating applications are 
imited to automatic processes—auto- 
matic spray guns playing on articles 
Mounted to conveyor lines or auto- 
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matic dipping—usually found in large 


mass production industries. 

Proper arrangement of the equip- 
ment adds to the safety of the opera- 
tion. The high-voltage pack is en- 
closed in a guard rail or fence (see 
Fig. 3). Where access gates are neces- 
sary, they are electrically interlocked 
with the' primary of the power pack 
transformer thus disconnecting the 
transformer from the line when the 
gate is opened. Conveyor and exhaust 
fan motors are also electrically inter- 
locked with the primary of the trans- 
former so the voltage pack will be 
“dead” if either motor should stop. 


Control Cabinet 


The control cabinet, the only piece 
of equipment wigh which the operator 
comes in contact, incorporates the elec- 
trical controls for the electrostatic field 
(one switch for transformer primary ; 
the other for the rectifying tube fila- 
ment circuit) and the mixture and 
pressure controls for the automatic 
spray guns. Both the control cabinet 
and the voltage pack: are located out- 
side the spray booth. 

Indications are that electrostatic 
coating tends to reduce the fire hazard 


. 


of flammable atmospheres, This, as out- 
lined in a report to the N.F.P.A. at 
their Philadelphia meeting May 8-11, 
1944 by Benjamin Richards, chairman, 
Committee on Finishing Processes, 
is due to the fact that more of the 
paint from the spray goes on the prod- 
uct instead of accumulating in the 
spray booth or exhaust duct. With 
“detearing”, heavier paints having 
less than normal solvent content can 
be used and the removal of the excess 
before the material goes into the dry- 
ing oven is apt to lower the concen- 
tration of flammable vapor in the oven, 
the report reveals. 


Process Successful 


Both electrostatic processes—‘“de- 
tearing” and spraying—have stood the 
test of numerous warplant applications ; 
have saved time, labor, material: and 
increased production efficiency. Un- 
doubtedly our electrical contractors, in- 
spectors and plant electricians will en- 
counter many more of these installa- 
tions after the war is over when peace- 
time industry will be seeking the 
maintenance of production efficiency 
that our economy at that time will de- 
mand. 
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Intra-Plant MAINTENANCE 


Training course in complicated controls and sequence operation provides Nordberg’s 
electrical maintenance men with the “know how” to shoot trouble quickly and accurately, 





ELECTRICAL MAINTENANCE CLASS studies the complicated wiring 


diagram of 
of their “field” trips in the plant. 
explains the operation of the unit. 


NE of the most harrowing 
experiences an electrical mainte- 
nance man can _ encounter 


is to be stumped on a trouble shoot- 
ing job where complicated inter- 
locking controls and sequence opera- 
tion are involved, particularly when he 
is aware of the vital:need for getting 
the machine in ‘operation as soon as 
possible. If he has had little previous 
experience with such controls, he is 
apt to throw up his hands in disgust 
and admit defeat. He just doesn’t 
know where to start. Meanwhile an- 
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boring bar control cabinet behind them, during one 


Instructor John Sheely (right) 


other will try his luck and may be 
able to locate the trouble. In the in- 
terim, the machine ig down and some 
vital part of production is lagging— 
a condition management cannot tol- 
erate if war production is to be main- 
tained on schedule. 

To avert such a condition, Nord- 
berg Manufacturing Company, Mil- 
waukee, producers of vital diesel en- 
gine equipment, organized an 8-week 
training course in its electrical main- 
tenance department. They picked the 
best possible place to hold the classes— 


right in the plant where the men could 
familiarize themselves with the com. 
plicated control equipment which they 
might be called on to service. Theres 
plenty of it too—both a-c and d-c— 
for the machines required to produce 
the massive diesel engines dwarf the 
men who operate them. Some of the 
units have as many as 16 motors; 
many, such, as large boring bars and 
milling machines, have huge contactor 
panels controlling the operation. 
Organizing the class schedule wasn't 
as simple as might appear on the sur- 
face. There were 50 men and six 
girls (who handled motor oiling, mo- 
tor repair work and like chores) in 
the electrical maintenance depart 
ment. To prevent undermining the 
effectiveness of the maintenance work, 
the men could be spared only a few 
hours a week for classwork and study. 
Having the crews working on thre 
shifts per day complicated matters 


‘The net result was a staggered sched- 


ule with the men going to class two 
hours per day on alternate days of the 
week. For example: Group 1 would 
attend class Monday, Wednesday and 
Friday of one week and Tuesday and 
Thursday of the next week. Group? 
would fill in the other days. To permit 
more individual and personalized i- 
struction, classes were limited to fir 
or six men. To enable all men tot 
ceive instruction, three classes per day 
were held with the hours so ar 
that all shifts were cover 
second shift from 4:00 p.m. to 6i) 
p.m., the third shift from 6:00 am 
8:00 a.m. First shift crews wet 
handled during the day. 

A full-time instructor, John Shee, 
of the Milwaukee Vocational Sched 
staff took over the teaching assigt 
ment. Classroom work consi 
blackboard instruction, tracing of oa 
trol. circuits, following through * 
quence control operation and plenty 
time for the men to pour over 
print control circuits, take notes 
ask questions. When a group had ont 
control assignment mastered, ™ 
Sheely took them out into the plant an 
let them follow through the operatial 
of an actual control panel, study | 
contactors and back-of-panel 
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RAINING 


By Carl Lau 


Chief Electrician 
Nordberg Manufacturing Co. 
Milwaukee, Wis. 


while checking with the diagram they 
carried. Sometimes the men were 
“fortunate” enough to shoot trouble if 
amachine went down. This cycle was 
repeated until all men in the course had 
a good grasp of sequence operation 
and complicated control circuits ; knew 
the step by step method of “shooting 
trouble” on such equipment; had satis- 
fied themselves that they could handle 
this type of work. 

Concurrently a separate course was 
given for the six girls in the electrical 
Maintenance department. Here, in- 
struction was confined to the funda- 
mental theory of electricity, the opera- 
tion of the motor, and motor repair 
work (three of them worked iti the 
dectric shop on motor repairs). Two 
of the girls are being trained to use 
dectrical instruments—Meggers, in- MAINTENANCE GIRLS of the electrical department get some pointers 


dustrial anal 1 E on motor windings from instructor John Sheely during one of their class- 
ers, and a a? oat Nt la room sessions which include blackboard, paper work and actual winding. 


The training plans do not end here. 
A 10-week electronics course is now in 
operation. It combines fundamental 
theory with practical. applications— 
emphasis being placed on equipment 
now being used in the plant. Another 
Milwaukee Vocational School in- 
structor, A. Braeking, is teaching the 
Course—one 33-hour session per week 
—torrelating textbook material with 
the well known Westinghouse Train- 
mg Course “Electronics At Work.” 
Here, again, the men will have the op- 
portunity of seeing the equipment they 
study in operation on production ma- 
chines; of knowing what it will and 
tan accomplish; of knowing they will 
be qualified to maintain it when the 
time comes. 

_And other courses will be instituted 
if the need arises. For education is, 
of necessity, a progressive art follow- 
mg technological developments. One 
Of the best assurances of efficient plant 
eration is an electrical maintenance 
department that has the “know how” to 
Prevent serious shutdowns and has the 
ability to act quickly and efficiently 
ould an emergency arise. That is 
bal ieptbere’s progressive manage- 
as i 

made these courses available THE SAME GROUP of electricians discusses the sequence operation of a 


tO the . : 
Ployees electrical maintenance em- large milling machine control cabinet. Sessions like this supplemented 
5 classroom work; gives trouble-shooter confidence in his ability. 
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INTERIOR OF TUNNEL showing parts on conveyor 
being quickly dried by the heat from 192 infra-red 


lamps. Tunnel is mounted on a mezzanine rack. 
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PORTABLE BANKS of 17 infra-red lamps each cut dry- 
ing time of Air Corps insignia stencilled on fuselages 


from six hours to 30 minutes. 


INFRA-RED TUNNEL permits 50 percent more parts to be handled daily 


by reducing drying time for prime paint coat. 
slowly through the tunnel. 


Conveyor carries parts 


HEN .the Air Corps wants 
planes, ft wants them in a 
hurry and in quantities never 

before dreamed possible. What’s more 
they got—and are  getting—them, 
thanks to the ingenuity and “know 
how” of American industry. The major 
portion of this production miracle cat 
be attributed to techniques evolved to 
save time—one of the most important 
strategical weapons of war. Infra-red 
drying has played a vital role in this 
fight against time, removing entirely 
an initial bottleneck to speedy produc- 
tion. is 

In the paint shops of the Texas Divi- 
sion of North American Aviation, Ine, 
Dallas, infra-red drying has speeded 
up one vital operation in the produc: 
tion of P-51 Mustang fighters approxt- 
mately 2,300 percent. Powerful bat- 
teries of infra-red lamps are used 10 
dry the paint on everything from 
thousands of small parts and assem- 
blies to the Air Corps insignia on the 
completed ship. In addition, they ate 
getting a much better paint job am 
retouching and reworking has been 
virtually eliminated—a condition 
was prevalent when air drying Wé 
utilized. Rainy, damp and cold weather 
are no longer problems. 
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Painting time for P-51 Mustang fighter 
sections reduced by infra-red drying. 


Mustang Production 


Concentrations of lamps ranging 
from small portable banks to long tun- 
nels using up to 200 lamps are used 
in this plant. In one paint shop, in 
excess of 50 percent more small parts 
and assemblies are handled each day 
since the construction of a tunnel 
tilizing 192, 250-watt lamps (three 
tiers per side, 32 lamps per tier). Here 
aconveyor carries the small parts with 
their prime coat of paint through the 
tinnel. After leaving the tunnel, they 
are given their second coat which dries 
as the conveyor moves through the 
cifeilating room air. 

Painted Mustang wing sections, for- 
metly requiring 24 hours for air dry- 
img, now emerge from a double sta- 
tionary bank of infra-red lamps within 
45 to 60 minutes. Each parallel bank 
contains three rows of 250-watt lamps. 

The drying of non-skid, carborun- 
dum grip, catwalks on the center sec- 
tion of the AT-6 Texan trainer pre- 
sented a problem until hooded banks 
ofinfra-red lamps were designed to do 
the job. The metal hoods, each con- 
taining 50 lamps, are the precise shape 
of the center section on which the 
catwalks are cemented and are raised 
and lowered by means of “yoyo” hoists 
(a counter-balanced arrangement). 
Each hood, providing a highly concen- 
trated heat source from its three rows 
of lamps, is placed over the catwalk 
and clamped to the center section 
dolly. A protective coat of paint on 
the center section is dried at the same 
lime (hood is perfectly balanced so it 
will remain stationary in any raised or 
lowered Position). The former drying 
time of two to four hours (natural air 
at room temperature) has now been 
cut to 30 minutes. 

he of the last drying jobs done on 
the planes is the stencilled air corps in- 
— Portable banks of 17 infra-red 
a each (three rows controlled by 
pr Switches) cut this drying time 
boy the former 6 to 10 hours (air 

y) to the present 30 minute schedule. 
ae circuiting for the infra-red 
PPications in this plant consist of 
eight lamps per circuit, each controlled 

an individual switch. 
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INFRA-RED HOODS throw a high concentration of heat on the catwalks of 
AT-6 (Texan trainer) center sections. Each hood contains 50 lamps in 
three rows. Former drying time of 2 to 4 hours is cut to 30 minutes. 





MUSTANG WINGS emerge from this stationary bank of 96 lamps within 
45 to 60 minutes. Air drying time formerly was 24 hours. Note adjustable, 
hinged upper and lower sections of each side of bank. 
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BRIEF ARTICLES about practical methods of installation and mainta 
electrical wiring and equipment and up-to-date estimating and office 


tices. Readers are invited to contribute items from their ex 
All articles used will be paid for. 


department. 


perience to this 


PRACTICAL METHODS 


AMMETER INDICATES 
DULL CUTTING TOOLS 


INDUSTRIAL 





Operators of automatic lathes on 
rough turning of cylinder barrels at, 
the Dodge-Chicago plant, Division of 
Chrysler Corporation manufacturers of 
B-29 super-bomber engines, have a 
quick visual means of knowing when 
the cutting tools are becoming dull. An 
ordinary ammeter tells the story before 
the tools become too dull for effective 
use. 

_A 0-100 ampere range meter is 
mounted on a box directly above the 
magnetic starter and pushbutton con- 
trolling the lathe motor. The dial is 
turned toward the operator so he. can 
easily glance at it as he watches the 
cutting operation on the lathe bed. 

Connected between the starter and 
motor leads, the meter indicator main- 
tains a fairly stable position when the 
three to six cutting tools on each ma- 
chine are in good condition. As the 
tools become dull, the cut becomes 
much more difficult to make and: the 
power requirements increase. If the 


operator notices the “ammeter needle 
swing upward on the scale, he knows 
there is trouble in the making and in- 
vestigates before the casting he is ma- 
chining is ruined. 

Approximately 30 to 40 automatic 
lathes in this department are equipped 
with these ammeters. Motors operating 
these machines are of the 60 hp., 1800 
rpm. size and operate on a 3-phase, 
440-volt power system. 


CREW QUARTERS 
ELECTRICALLY HEATED 


WIRING 





Electricity plays an important part 
in the operation of landing craft which 
bridge the gap between cargo ships 
and the actual beachheads along the 
fighting fronts. One of its many uses 
is to increase the living comfort of the 
crew quarters aboard the craft. 

Heater installations like the one 
illustrated were made by the Tri-State 
Armature and _ Electrical Works, 


RUNNING CHECK on dullness of cutting tools on these automatic lathes is 

provided by ammeters (circled in photo) between the starter and motor leads. 

As tools become dull, more power is required. Operator notes upward swing 
of ammeter needle and investigates, 


ELECTRIC HEAT in crew quarters of 
LCT craft is provided by grille-enclosed 
Space heaters equipped with an “on” 
and “off” toggle switch. Circuit con- 
nection is of a portable type through 
a weatherproof receptacle and plug. 
Units are 1 and 2 kw. in size. 


Memphis, Tenn., in hundreds of land- 
ing craft wired for a Memphis ship 
builder. In these LCT cratft six electric 
space heaters are standard equipment 
The units range in size from 1 to 2 kw. 
—depending upon the size of the area 
to be heated. 

The heater illustrated is typical of 
those installed throughout the craft. 
Installation methods are the same, ell 
bodying a plug connection to facilitate 
quick replacement in the event af 
failure. Marine type cable, emanating 
from a fuse panel inside the cfew 
quarters, runs down the deckhots 
bulkhead into a watertight receptacle 
which is screw-mounted to W 
pads. If there is more than one heatet 
in the deckhouse, the cable leaves the 
bottom of the receptacle and continues 
on to the next outlet. Wherever tht 
cable enters or leaves the receptacle # 
goes through a packing gland to form 
a water tight seal. 

The ae unit is mounted to brack- 
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Survey Reveals Strong ‘Trend to 
Fluorescent Lighting in the Home 





Keen Public Interest Points to Big 
Postwar Market in Residential Field 













Popular interest in fluorescent lighting 
‘the home—as revealed by an impartial 
fey conducted by a leading market re- 
| organization, at the request of 
ylvania Electric’s Sales Research De- 
ariment — indicates considerably ex- 
led use of this type of illumination 
le residential field after the war. 
Mf the more than 3,000 persons inter- 
ed in the survey, only about 10% 
we he ve fluorescent lighting. Almost 
lalf of these, however, expect to install 
more fluorescent after the war. 
“Of those now without fluorescent light- 
ing, 16% plan to install it in one or more 









rooms. Among this group, the kitchen is 
by far the most popular choice. (See per- 
centages shown in the chart below.) The 
living room was the second choice, fol- 
lowed by bathroom, bedroom, dining 
room and basement. With those now hav- 
ing some fluorescent lighting, the bath- 
room outranked the living room. 


From this evidence of growing interest 
in fluorescent lighting in the home, it 
appears that electrical contractors, in 
formulating their postwar business-build- 
ing plans, would do well to give careful 
study to the residential field, still a rela- 
tively untapped market. 








SYLVESTER SURVEY 





“You plan to have fluorescent lighting 
in both the kitchen and bathroom. 
Now, how about the basement?” 


Dip You KNow... 


That 79% of the people having fluores- 
cent lighting in their homes expressed 
themselves as entirely satisfied with it? 
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SYLVANIAS ELECTRIC | 


SYLVANIA ELECTRIC PRODUCTS INC., Salem; Massachusetts 


“WAKERS OF FLUORESCENT LAMPS, FIXTURES, ACCESSORIES; INCANDESCENT LAMPS; RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES 
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This will give you some idea 


how gutchly you can 


set them 


Below: Plugging Control Center 
unit into 1314” standardized sec- 
tion. Note ‘‘stabs’’ which make 
contact with bus bars. 








Tscaiiesion of electric control or distribution centers 

used to be a costly, time-consuming job ... often involving “spe- 
cial engineering”. 
But no more! Now you can figure the number of power control 
“packages” you need ... and set them up in a matter of hours 
with standardized, prefabricated Trumbull Control Center assem- 
blies that “go together like a row of filing cabinets”. 


Trumbull Control Centers are assembled from prefabricated ver- 
tical sections that contain power-carrying bus bars and into which 
are “plugged” the necessary combinations of standardized control 
units. Installations may be back-to-back or flat against walls, be- 
cause everything is accessible from the FRONT. 


Just as you would shift a “row of filing cabinets”, you can extend, 
rearrange or relocate these extremely flexible Control Centers .. . 
either for Motor Control (with magnetic starter combination 
units) or Switchboard Control (with switches or circuit breakers) 
for control of power or lighting feeder circuits. 


OTHER FACTORIES AT NORWOOD (CINN.) O. 
SEATILE — SAN FRANCISCO — LOS ANGELES 





Left: Showing ‘“‘stabs’”’ 
on control unit in con- 
tact with bus bars in 
vertical section. 
ditiona: 
transfo 
i gun, W 
Plan NOW for your future needs . . . save Time, 
Cost and Space while you step up electrical efficiency. 


SEND FOR BULLETIN NO. 4i1 


Wl: 
\4 








ets welded to the bulkhead. A heavy- 
‘duty flexible rubber cord connects the 
unit to the receptacle through a water- 
proof plug equipped with a threaded 
collar which screws on to the recep- 
tacle plate keeping the plug intact and 
making the connection watertight. A 
single clamp fastens the cord to the 
bulkhead to keep it out of the way. 
A toggle switch, mounted to the metal 
grille of the heater unit, provides a 
means of turning the unit on and off. 


OUTDOOR SPOTWELDING 
BY PORTABLE UNIT 


INDUSTRIAL 





Already extensively used in inside 
manufacturing operations, spotwelding 
has now moved out of doors at The 
Glenn L. Martin Company, Baltimore, 
Maryland, where special portable equip- 
ment was recently used on the flight 
line to attach an added .030 stainless 
steel part to the baffle of the PBM 
Mariner exhaust system. 

‘A special portable spotwelder, con- 
Sisting of a control and transformer 
anit and a hydraulically operated weld- 
" ing gun was assembled by Martin weld- 
ing engineers for this job. The control 
and transformer unit was then posi- 
tioned over the airplane in which the 
welds were to be performed by a trav- 
eler crane, with the gun in turn sus- 
pended from the transformer and con- 
trol unit. Power was supplied by a 
special 500-foot cable feed, with an ad- 
ditional 8-foot line running from the 
transformer and control to the welding 
gun. Water cooling was not necessary 





SPOTWELDING done outdoors to at- 
tach additional parts to the PBM Mari- 
ner exhaust system baffle on the flight 
line. A special portable spotwelder has 
been assembled by Martin welding engi- 
neers from standard equipment. 


since welds per minute were reason- 
ably low, vastly simplifying the opera- 
tion. 

Although this is the first reported in- 
stance of the outdoor use of spotweld- 
ing equipment, welds produced were 
of production quality. 


BEADED TUBING 
MAKES BETTER JOINTS 


WIRING 





Bill Templeman, Premier Electric 
Construction Co., Chicago electrical 
contracting firm, is a stickler for A-1l 
workmanship—doing a job that will 





CLOSEUP of the bydraulically-operated welding gun. Note the power cables, 
control cables and the flexible hydraulic line. 
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stand up. That’s the best reputation 
that a contractor can have. And it does 
reduce call-backs to a minimum. 

Premier has done a lot of work with 
thin-wall tubing (E.M.T.) both on 
construction work and production wir- 
ing (wiring motors on machines, etc., 
for the manufacturer). Gland ring type 
couplings are all right for straight tub- 
ing work, but when it comes to connec- 
tions to outlets, motor terminal boxes, 
etc., Bill wants something that will be 
more apt to stand excessive stress and 
strain. Also, he has experienced some 
difficulties with the rings not fitting 
properly; and the resultant lost time, 
trying to make a good connection, 
bores into labor estimates. 

His solution is to use a beaded joint 
—run a bead on the tubing and have 
the collar of the connector press against 
this when the coupling is tightened. 
The gland ring, of course, is discarded. 
Here’s how it is done. 

The collar of the connector is un- 
screwed and slid over the tubing to be 
used. A bead is then run on the end of 


Bead on E.M.T. 


STANDS THE GAFF—a beaded joint 

on thin-wall tubing will take more pun- 

ishment than the gland-ring type on 

connections subject to vibration or un- 

due stresses, according to the observa- 
tions of one contractor. 


| 





the tubing with a beading tool. The 
gland ring is removed from the body of 
the connector and the connector then 
screwed into the female collar which is 
brought up to the newly formed bead. 
By tightening the connector, this collar 
is pressed firmly against the bead 
forming a connection that is difficult to 
loosen by vibration or undue stresses. 
Net result—a better connection that 
will stand more abuse and frequently a 
reduction in non-productive labor on 
the job. 


LIGHT TO SEE 
PANEL CONNECTIONS 


INDUSTRIAL 





Control panel for the operation of 
hot mills in steel plants and kindred 
industries are always impressive look- 
ing pieces of equipment with hundreds 
of contacts operating to reverse the 
main drive motor, operate the rolls, 
and the numerous other stages of hot 
mill operation. This means hundreds 
of connections behind such control 
panels—connections that may be jar- 
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HAS THE ANSWER 


if it’s about Electrical 
Wires and Cables 


M.. a modest fellow with a brilliant 
twinkle in his eye, has become a tradition to 


everyone connected in any way with Paranite 


Wire and Cable. He has grown up with the 
organization, and can look back on many out- 
standing achievements in the development and 
improvement of insulated wires. 


You’d never know it, though, because Mac 
doesn’t talk much. But his slow, soft-spoken 
reply to any question will either impress you 
deeply or make you howl with laughter — for 
there is a rare combination of sound, down- 
to-earth logic and keen, dry wit deeply en- 
trenched above those twinkling eyes. 


Whether you’re an architect, builder, contrac- 
tor, engineer, manufacturer, or wholesaler — it 








will pay you to get acquainted with Paranite 
and reap the benefits of Mac’s long experience 
and sound judgment. He is the man who has 
done the most to help us continue using, cot 
scientiously, the slogan... | 


If it’s PARANITE it’s right! 





ELECTRICAL WIRES AND CABLES “BETTER THAN CODE REQUIRES’ 
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GOOD LIGHTING FACILITATES maintenance of control wiring on this 
~ hot mill panel, All circuit identification and contacts are clearly discernible 
under an average of 25 footcandles of fluorescent illumination. 


red loose through vibration; that 
should have periodic inspection and 
maintenance. 

Such a control panel operating a 
hot mill at the Bridgeport Brass Ord- 
nance Plant in Indianapolis is located 
in the generator room adjacent to the 
mill. The complete panel is divided 
into two sections—each 26 feet long 
and mounted back-to-back, six feet 
apart. Joining these two panels is a 
steel roof forming a _ tunnel-like 
enclosure. 

Because of this construction feature 
very little of the generator room light 
gets behind the control panel. The 
electric shop foreman at the Bridge- 
port Brass Plant, wants to be able 
to maintain equipment according to 
a definite plan. And he _ wants 
his men.to have good lighting when 
they are working on such equipment— 
particularly when it means tightening 
up.connections of control circuits, elec- 
trical contactors, solderless connectors, 
replacement of resistors and other 
auxiliary equipment, or making meter 
check-ups, 

,_ The net result is that the control 

el enclosure has’ been flooded with 
an illumination intensity, on the verti- 
tal plane, ranging from 12 footcandles 
at three feet above the floor to 38 foot- 
candles at a height of six feet from the 

t. Providing this illumination is 
a single row of six, 40-watt 48-inch, 

deg. white fluorescent lamps 
mounted, seven feet above the floor, 
direct to the steel roof of the enclosure. 
_ The men have no. difficulty, now, 
when, working on.this complicated con- 
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trol panel. Coded tags identifying 
control circuit conductors and con- 
nections are easily read. There is no 
difficulty in reading instruments used 
to make various tests. There is little 
danger of causing short circuits by 
having tools inadvertently bridge 
terminals. It all adds up to a better 
maintenance job in a shorter period of 
time—an important consideration, to- 
day, when an unexpected shutdown of 
the mill might cause a drop in produc- 
tion of the vital war materiel on which 
the plant is working. 


OPTICAL GLASS CLEANING 
FLUID IS ELECTRICALLY HEATED 


INDUSTRIAL 





When optical glass is cleaned in a 
northern Indiana plant, it is swished 
back and forth through a tank of 
heated cleaning fluid by an operator 
who holds the piece of glass with a pair 
of tongs. When the glass is removed 
from the fluid most of the excess is 
shaken off and the balance, due to the 
high temperature of the fluid, evapor- 
ates quickly. A special type of cloth 
is then used to polish the glass. 

Electric heaters are used to bring 
the cleaning fluid in the tank up to the 
required 180 degree F. level. The cop- 
per fluid tanks are approximately 24- 
in. long, 12-in. wide, and 8-in. deep. 
As reported by the General Electric 


Company, each tank is equipped with 
two, 500-watt strip heaters which are ~ 


mounted. to the, bottom. of the tank. 
Each tank is kept half full of the clean- 


ing fluid and temperature is thermo- 
statically controlled at the individual 
tanks. 

These electrically heated tanks are 
used in connection with. the manufac- 
ture of war materials incorporating 
optical system. 


OBSTRUCTION LIGHTS 
ON EXISTING POLES 


WIRING 





Although it is the policy of the Civil 
Aeronautics Administration to recom- 
mend removal of all obstructions from 
airports whenever possible and to have 
future fields built free from such haz- 
ards, it frequently occurs that existing 
obstructions cannot be removed. In 
such cases the obstructions must be 
clearly marked with red lights consist- 
ing of weather proof fixtures and pris- 
matic glass globes which give an avia- 
tion red light from all angles above 15 








KICK PIPE PROTECTION for feeder 
cables emanating from engine room 
switchboard is provided on this land- 
ing craft installation made by the Tri- 
State Armature and Electrical Works of 
Memphis, Tenn. Rigid Navy specifica- 
tions require such protection—a feature . 
of all marine wiring—where cables. 
pass through decks and are subject to 
mechanical injury from equipment, cargo. 


and- other. causes. Kick pipes are — ~ 


Welded. to the deck structure and 
equipped with packing glands at the 
top to provide a waterproof seal around ~ 
——— . the cables, Pree aoe 
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when Dlr conversion 


means WWE ioaceoneal 


This 250 KVA ASKAREL filled 
transformer may be placed anywhere in 








the plait without special fireproofing. 








Can be wail w 





Rearrangement and replacement of plant machinery resulting increased efficiency and lower operating cost 
generally offers many opportunities to effect economies on machines, 
through revamped electrical arrangements. In many 
cases, transformers can be employed to reduce costs or 
to improve operations. One example is where long runs 
of expensive low-voltage wiring can be replaced by 
high-voltage circuits with individual transformers at the 


driven machines. In other cases, distribution transform- THE STANDARD TRANSF ORMER COMPANY 


ers can be advantageously placed at the load center, with WARREN, OHIO . REPRESENTATIVES IN PRINCIPAL CITIES 


In any case, STANDARD can furnish dependable trans 
formers of the sizes and types best suited for your pat- 
ticular job. Write for complete information. 


ET LIGHTING 
a 8Tion, PowER; ST" ;quiD FILLED Type. 
ETERING y ANO 
» TESTING, OR 






OVER A QUARTER CENTURY OF EXPERIENCE fe” 
IZING IN DESIGNS TO MEET USERS SPECIFICATIO 
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degrees below the horizontal to the 
wnith. Such lamps are either 60 or 
100 watts for multiple circuits or spe- 
cial traffic-signal lamps rated 67 and 
{11 watts with three times normal life. 

All obstructions projecting above a 
dlide angle of 30 to 1 from the end of 
the runway or landing strip and those 
which are outstanding above adjacent 
objects within one half mile of the air- 

rt should be marked by means of 
sich lights. This frequently includes 
atility (telephone, or power) pole 
lines which cannot be removed. 

Recommendations for marking pole 
lines call for a red obstruction light on 
each pole along the airport and on at 
least three poles beyond the airport in 
each direction. It is frequently neces- 
sary to mount obstruction lights on ex- 
sting poles containing power lines. 
When this occurs, attention must be 
given to the installation of the feed 
wires. There are three suggested 
methods : 

1, Running the wires under the 
ground with a tap at each pole. 

2. Running the wires on a crossarm 
located below the existing wires. 


3. Running the wires above the ex- 
isting circuits making use of the top 
crossarm or by mounting an extension 
upon the pole. 

Regardless of the method of feeding 
the obstruction lights, the units must 
be fairly accessible for maintenance 
and lamp replacement purposes. This 
means that a person should not have 
to crawl through existing power wires 
to reach the fixtures. One method sug- 
gested by the Civil Aeronautics Ad- 
ministration and approved by the 
Army and Navy overcomes this hazard 
with apparent ease. It is outlined in 
the C.A.A. drawing ANC-1030. 

The scheme involves the use of a 
5-inch fibre @onduit sleeve long enough 
to reach from the top of the existing 
pole to a point below the lowest cross- 
arm. This sleeve is mounted to the 
pole by two, 2-inch by 3-foot bands of 
No. 16 gage metal. 

The obstruction light fixture is 
mounted to a length of 14-inch fibre 
conduit through a 1-inch by 14-inch 
close nipple and a reducing adapter. A 
3-inch hard wood dowel near the bot- 
tom of the 5-inch fibre conduit sleeve 





OBSTRUCTION LIGHT 


Repioce Thumbscrew With 


- 
asoe” 





%* 2k Leg Screw 















Fibre Conduit 
1 Close Nipple 


Reducing Adapter From 
Ug’ Herrington Joint Fibre 
To I” Threaded tron Pipe 


1% Fibre Conduit 


1% x 5° Iron Pipe 


#16 Gage - 2°* 3'-0" Metol Bonds 


Cotter Pin Stay At Each End 


¥ Hardwood Dowel 


2-Pole, Watertight Plug 








a>? sm " Condulet, or Equol 
Ol E TYPE METHOD of mounting obstruction lights to existing utility 
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'*) poles. Scheme’ permits easy: and safe. maintenance of units. 








For Underground Feed 
To Obstruction Lights. 
(Preferred Method) 


For Overhead Feed 
To Obstruction Lights. 











ELEVATION showing position of 

sleeve with respect to pole crossarms; 

also underground and overhead feed to 

obstruction light. Maintenance man 

need not hazard crawling through wires 
on crosvarms to service fixture. 


passes through both the sleeve and the 
14-inch fibre conduit pedestal on which 
the fixture rests. When this is in 
place—held by a cotter pin stay at‘each 
end—the obstruction light is held at 
the proper position at the top of the 
pole. A two conductor rubber covered 
cord connects the obstruction light to 
a receptacle outlet on the pole through 
a two-prong water tight plug. This 
plug may be fed either by an under- 
ground service or an overhead drop 
from conductors on a crossarm above. 

Servicing procedure for this type of 
installation is as follows: Make sure 
the obstruction light circuit is de-ener- 
gized; remove watertight plug; re- 
move cotter pin and hard wood dowel; 
lower fixture for maintenance. After 
the fixture has been repaired or re- 
lamped, it is raised in the insulating 
sleeve, the dowel replaced and the plug 
connected. “ 

This scheme is satisfactory for both 
series and multiple circuits as long as 
the plug is not removed under load. 
The method oultined has been ap- 
proved during the war emergency as a 
substitute for mounting the obstruction 
lights on separate poles. 








a 


STANDING is J]. D. O’Connor, now 
president of the Northern California 
Chapter, National Electrical Contractors 
Assn. The picture was taken during 
a visit of Paul Geary, assistant general 
manager, NECA. At the head table with 
O’Connor are William J. Varley, field 
representative for NECA; Paul Geary. 
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Even when kerosene lamps were employed widely, they were not com 
sidered efficient. They were used simply because there was nothing better. 

On the same basis, many of the older types of circuit protection were 
considered adequate. But today, they are as out of place on circuits (in the 
115, 220, 440 and 550-volt classes used in every plant) protecting valuable 
machines and important processes, as kerosene lamps would be where 
modern lighting now aids accurate seeing. 

Modern circuit breaker protection is available today in every fom 
required to protect essential industrial power, light and appliance circuils 
Because the “De-ion” (fuseless) Circuit Breaker assures the best protection 
and the lowest lifetime cost of any protective device, progressive operating 
men and forward-looking business leaders are asking this question: 

“Is it good business to continue to use ‘kerosene-age’ protective devict 
for ‘air-age’ plant equipment and circuits?” | 


The facts on the opposite page may help answer that question. _ .60s# 


Westinghouse}, 


PLANTS IN 25 CITIES . 
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ONE 


FOR LOAD CENTER 


“DE-ION’ CIRCUIT BREAKERS 


here’s why... 


ore positive protection for circuits and 
achines. “De-ion” Breakers give accurately 
alibrated, automatic protection against severe 
verloads and short circuits ...the same pro- 
ction that safeguards vital equipment on our 
modern battleships. 


oa 


eeps machines on the job. No unneces- 

sary time out—“De-ion” Breakers do not in- 

Aerrupt production on harmless momentary 

—pyerloads. When breaker does operate, service 

can be restored simply by closing the breaker. 

Nothing to replace or repair—no idle time lost 
waiting for special maintenance attention. 
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reater safety. Completely molded insulat- 
enclosures are positively sealed to protect 
orkers and maintain calibration. Circuit 
eakers cannot be blocked with coins, nails, 
or other foreign articles. 


wer costs—‘De-ion” (fuseless) Circuit 

eakers have a lower lifetime cost. Nothing 
is flestroyed or requires replacement when 
breaker operates. 

Ask your Westinghouse representative for 
facts and figures. Westinghouse Electric & Mfg. 
Co., P. O. Box 868, Pittsburgh 30, Pa. 


*|‘DE-ION™ /fvsc/s:) CIRCUIT BREAKERS 
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How to sort a mountain of beans 
With RLA Electron Ines 


New Electronic device by Electric 
Sorting-Machine Co. color-sorts beans, 
corn, peanuts, coffee, and similar 


products — faster, better, more economically 


N electronic sorting-machine, developed by Electric Sorting- 
Machine Company, provides a fast, accurate method of color- 
sorting. In use throughout the country, this device is saving 
manpower and money and is speeding vital food-processing. Its 
ingenious principle is readily adaptable to a multitude of sorting 


problems. 


How It Works: As each bean goes through the machine, 
it is illuminated by an incandescent lamp. Light reflected 
from the bean is picked up by two RCA phototubes, one 
sensitive to red light, the other, to green. The percentage 
of red and green light reflected from the bean determines 
its acceptance or rejection. 

The output of each phototube is fed into dual-channel 
amplifiers and from there to opposite deflection electrodes 
of an RCA cathode-ray tube. The cathode-ray beam is 
deflected vertically and horizontally in proportion to per- 
centage of red and green light picked up by phototubes. 

A mask covers one area of the cathode-ray tube screen. 
The beam falls in this area when the percentage of red 
and green is acceptable. When the beam falls on the un- 
masked area of the screen, it means that the color is not 


acceptable. A “sentinel” phototube picks up the “‘off-color”’ 


signal and actuates a relay which rejects the faulty bean. 
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Turn to Electronics for Solution of Your Own Problems: For 
information an this equipment, write to Electric Sorting-Machine 
Company, Grand Rapids, Michigan. 

Electron tubes are providing a practical solution to hundreds 
of diversified manufacturing problems—process-control, machine- 
control, heat-treating, plant-protection, and a host of others. 
Consult with RCA tube-application engineers for informatiomo 
advice on use of electron tubes in the design of your own equiP- 
ment. For examples of electronics at work in our own factories, 
send for the free booklet “Electrons in Action at RCA.” Wrile 
to RCA, Commercial Engineering Section, Dept. 62-54S, Hartl- 
son, New Jersey. 


THE FOUNTAIN-HEAD OF MODERN TUBE 
DEVELOPMENT IS RCA 


RADIO CORPORATION OF AMERICA 


RCA VICTOR DIVISION, CAMDEN, N. J. 
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PRACTICAL ARTICLES on the application, installation and maintenance of 
electronic apparatus in industry. Readers are invited to contribute items 


from their experience to this department. 


FLECTRONICS 


Articles used will be paid for. 





Anstalling, Maintaining and Servicing 
Electronic Resistance Welding Control—I 


precede the actual installation. of 

any type of electrical equipment. 
This is especially true in the case of 
the electronic controls of the resistance 
welder, Extraordinary consideration 
should be given the power supply, and 
the wiring to the control. .Prolonged 
shutdowns can be largely eliminated 
with adequate protection for the power 
system, proper cooling water for the 
ignitron power tubes, and accurate 
checking and recording of the opera- 
tion of the electronic tubes. If, in 
addition, the proper auxiliaries, spare 
parts, tubes, and adequate instruments 
are readily available, repairs can be 
made promptly and even brief shut- 
downs materially reduced. 


(Fate planning should always 


Location 


The physical size of the control is 
usually determined by the size of the 
welding machine which it operates. 
Most small welding machines up to 3 
kva. are bench mounted, and in the 
majority of cases the controls are small 
‘nough to mount on the bench along- 
side them as in Fig. 1. 

If necessary, the control can be 
mounted under the bench, but this is 
not recommended and should be done 
only as a last resort. For one thing, 
such a location is generally subject 
» sf€ater dust accumulation. For 
Control is exposed to a 
of dangers from mechanical 
the Possibility of metallic ob- 
ling. into. ‘the ventilating 










tthe Control is invariably compli- 
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ouvres and: catising shorts. “Servicing 


W. J. Gorman, Jr. 


Industrial Control Engineering Div. 
General Electric Company 
Schenectady, N. Y. 


cated by the presence of material trays 
and tote boxes, which in addition, tend 
to reduce the ventilation required by 
the controls thus shortening the life of 
the tubes and parts. Furthermore, it is 
difficult for service men to work effi- 
ciently in a cramped position beneath 
the bench with the generally inade- 
quate light. 

In applications where several weld- 
ing machines operate from .a_ single 
control, the panel should be situated 
at one end of the bench supporting the 
welders. However, the practice of 
operating more than one welder from 
a single control is not recommended 
since it is generally uneconomical. In 
the first place, a complicated interlock- 
ing system is required; and_ secondly, 
production speed is materially reduced, 
resulting in a lower overall production 
efficiency. 

Controls designed for welding 
machines larger than 3 kva. are floor 
mounted and can be located remotely 
or close at hand, depending on. the 
space allowed for the welding setup. 
A larger welding machine will some- 
times have the control panel mounted 
within the machine frame, as shown in 
Fig. 2. This eliminates the problem of 


locating and installing: the control, In” 


such ‘cases, it is. highly desirable to. 


‘mount the welding machine’ so that the © — 
port. holes’ and doors of the machine, FIG. exes 

— ae ae be 
In the-majority of ‘hstallatfons, eon-' © * 


frame are accessible. eee ae 


trol panels are located adjacent to the 
welding machines, as shown in Fig. 3. 
This is particularly desirable where a 
variety of work is to be done on a 
single machine. Placing the control 
within convenient reach of the oper- 
ator enables him to quickly change the 
time and heat settings, as necessary. 
Again, provision should be made to 
permit servicemen ample room to com-. 
pletely open control-panel doors. The- 
practice of piling stock close to the 
control should be avoided, and oper- 
ators given instructions to that effect. 

Circuit breakers, fuse boxes, meters, 
and other controls associated with the 
welding machine should be mounted 
near the main control panel. A neat 


appearance is accomplished by mount- ~ 
ing these parts on angle-iron frames 
set on the floor, or running from floor 
to ceiling. : 

To facilitate the keeping of records, 





bench, never a 9 Sof 
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Qo top” stop button prevents admission of metal filings, 

oil, milk, other foreign materials. Metal button so positioned that 
operator can strike it from anywhere .. . with anything . . . will 
take terrific punishment. “Umbrella top” thus saves time, footsteps, 
helps increase production. 


“Start” button requires uplift pressure. Thus, operator must think 
before he acts . . . With both buttons mounted vertical, dangers of 
careless or accidental starting or stopping are practically eliminated. 


€ External mounting ears which are often an important convenience 
from an installation standpoint. 


« A strong die-cast enclosure which will stand up for years under the 


hardest kind of wear. 


5 Station comes with conduit entrance already tapped for 14"' conduit; 
no knockouts. 


While conduit entrance is normally mounted at bottom, conduit 
can be accommodated from any side by simply turning the square 
backbox to desired position. 


gy Heavy, rugged copper contacts are used throughout; are easily, 
quickly replaced if necessary. 


Stationary contact block is simple to remove by means of one screw. 


Movable contacts are free to rotate on perpendicular axis which 
distributes wear without loss of efficiency. 





10 Insulated with Bakelite to meet Underwriters’ specifications. 


Make a point-by-point comparison of Monitor's heavy-duty 


weatherproof Type VB station with any other station designed 
for application where safety of operation and durability are 
essential. For example, machine tool or dairy operations. 
You'll quickly see that Monitor's VB station is safer, stronger, 
simpler, more versatile. Get the facts on Monitor's Type VB 
Pilot Circuit station now. List Price—only $4.00. 


The Monitor Controller Company 


1D 
GAY, LOMBARD & FREDERICK STS. BALTIMORE-2, MARYLAN 





CANADIAN AFFILIATE © CANADIAN CONTROLLERS LTD. © TORONTO, ONTARIO, 
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Available in combinations up to 12 buttons. 
station illustrated measures 4%" high, 3’ wide by 


deep. Tapped for 2" conduit. 








CANADA 
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FIG. 2—The control panel for a large 
resistance welder is sometimes mounted 
within the machine frame. 


each of the welding machines should be 
given a number and each electrical de- 
vice associated with it, the same num- 
ber followed by an alphabetical letter. 
Identifying numbers and letters should 
be plainly printed or painted on each 
piece of equipment. 

For large production installations 
where a number of welding machines 
are in the same area, and where control 
settings are seldom changed, it is very 
often advantageous to mount all of 
the controls on a balcony above or 
neatby the welding area (Fig. 4). 
The centralization of all welding con- 
trols assures accessibility at all times, 
resulting in efficient servicing. Also, 
mounting the controls above the floor 
makes it possible to place the welding 
machines closer together, thus con- 
serving valuable floor space and elim- 
inating the possibility of damage to 
the controls by floor trucks and care- 
less personnel. In addition, floor in- 
stallations require each individual 


paniél to be locked to prevent unauthor- 
ized persons from tampering with the 
control; while with balcony installa- 





FIG. 4—Balcony-mounted control saves 
floor space in addition to other advan- 
tages when settings remain unchanged. 


tions, only the door of the stairway 
leading to the balcony needs be locked. 

The above recommendations also 
apply to gun welders and other forms 
of portable welding equipment. Where 
space is limited, or when the control 
panel might be subjected to mechanical 
shocks, it is generally advisable to 
mount the control at some distance 
from the welding machine and to. in- 
stall the control dial plate on (or in) 
the welding machine frame, as shown 
in Fig. 5. 


Power Supply 


Resistance welding machines gener- 
ally impose a large intermittent single- 
phase load at low power factor on the 
distribution system. The power factor 
is usually between 25 and 50 percent, 
which is low compared with that of 
other electrical apparatus. The reason 
for this unusually low power factor 
lies primarily in the physical configur- 
ation necessary in the. machine parts 
carrying the welding current from the 
welding transformer to the electrodes. 





i FIG, 3—Electronic controls, in the majority of installations, are located adja- 
cent to the welding machines. 
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FIG. 5—Remote heat and timing dials 
are shown mounted within the machine 
frame. of this seam welder. 





FIG. 6—Individual power transformer 


(2300/460V) supplies welder. Note 
high-voltage cutouts, low-voltage air 
circuit breaker, and control panel. 


That is, it is necessary to separate the 

two arms in order to insert work be- — 
tween the electrodes. The greater the 
separation and the longer the arms, 


. the lower will be the power factor. 


Because of the nature of resistance 
welder loads, it is advisable to have 
a separate low-voltage feeder through- 
out the welding area. The step-down 
power transformer supplying this 
feeder should be located as near as 
possible to the welding controls. Long 
feeder lines should be avoided since, 
the longer the line, the greater the volt- 
age regulation at the welding machine. 
Most electronic welding controls will 
tolerate up to 10 percent voltage varia- 
tion without changing timing. 

A better welding installation may be 
obtained by using a separate power 
transformer for each welding ma- 
chine, located as near as possible to 
the control and the machine (Fig. 6). 
With such installations, it is not neces- 
sary to consider possible electrical in- 
terference to other welding machines 
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UNISTRUT consists of (A) a slotted hollow 
square 1% x 1%’; (B) a standard spring- 
held nut attachment which can be located 
in any desired position longitudinally in 


the hollow square section. 


The nut has corrugated slots which fit over 
and bite into the in-turned edges of the 
hollow square section and hold the attach- 
ment securely in position, when tightened 


with an ordinary wrench. 


t 

| @ NO HOLES 

| TO DRILL 

@ NO RIVETING 
| @f NO WELDING 


@ 100% ADJUSTABLE AND RE-USABLE 
As Easy to Order as To Apply 


@/ 101 USES IN ELECTRICAL INDUSTRY 


Cable supports. Power duct system supports. 
Conduit supports. Outdoor and indoor sub-stations. 
| Bus bor supports, brackets, Disconnecting switch and barrier 

| hangers, etc. supports. 

| Cable vault posts, brackets, etc. Electroplating power. system 
Man-hole inserts, brackets, etc. supports, 

| Continuous inserts for concrete Lighting system supports. * 

ond brick walls. Porcelain cable clamps and : 4 
| Switch and panel board supports. saddles, 


| 
| 
| 


Motor starter and switch box Maple cable clamps of all kinds. 
supports. Stud bolts. : 

Motor bases, adjustable. Beam clamps. 

Framing for large cabinets. _ Suspension rods. 

Bus and switch cell structures. 


wS!2e0 | Stocks in Chicago, Detroit, Los Angeles, St. Louis, 
Son Francisco. Representatives in all principal cities. 


UNISTRUT PRODUCTS CO. 


1013 W. Washington Bivd., Chicago 7, Ill. 


a 


« 
lms os* 
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“SME MAM-SHLED BUILDING $81” 


Square UNISTRUT. 


T to 
ut UNISTRUT 
scat desired with 
hack saw. 


ing ond 
LOCATE fitting. 
y nut at proper point. 


BOLT secu 


rely with $ 
turn of the wrench 
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since very little will 
fe transformed back 
to the high-voltage 
feeder. Separate 
transformers for 
each welder may not 
be economical in 
large production fac- 
tories, but a compro- 
mise should be ar- 
rived at whereby not 
more than two or 
three machines 
operate from a single 
power transformer. 
Interference or reg- 
ulation problems are 
almost always the 
result of attempting 
number of welders 
fo operate a large 
from a low-voltage 
feeder of insufficient 
ient capacity. 

In factories where voltage variation 
and regulation exceeds 10 percent, 
accurate timing and control may be 
assured if a separate.source of power 
is used for the control panel. How- 
ever, the same electrical phase rela- 
tion should exist between main welder 
power and control power. Most weld- 
ing control panels have provisions in 
the wiring for easily isolating the 
control circuit. The wiring diagram 
of the welding control panel will de- 
scribe the wiring changes necessary to 
isolate this circuit. 

Regardless of whether the same or 
a Separate supply is used for the con- 
trol and the welder, it is advisable to 
install aycontrol power switch which 
will enable the control circuit to be 
energized when the main power switch 
Of circuit breaker is open. Thus, in 
tase of trouble, measurements may be 
made in the control circuit without 
applying power to the welding 
machine, 


Lack of Service” Capacity 


In some cases, a large resistance 
Welding load presents such difficulties 
to the utility supplying the power that 
tis fund necessary to apply restric- 
lions to the use of. such equipment. 
Some of the reasons for these restric- 
tions are: 

1, Flickering of lights each time a 
Weld is made. 


2. Interference with other electrical 


7 “pparatus on the same line. 


| Tripping of circuit breakers as 
“aused by the high current surges. 


In Such instances, the supply prob- 
| Son | be simplified with the use of 
actors placed in. series.with the 







Phmary of the welding transformer 





€ the power factor of the 
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FIG. 7—Two floor-mounted cabinets on extreme right house 
Series capacitors for this spot welder. 


welder to unity. The consequent re- 
duction in kva. demand will bring 
about the following beneficial results: 


1. Welding machines may be in- 
stalled on existing feeders too small to 
supply the usual low power factor 
machines. 

2. Heavier welds are possible from a 
given feeder. 

3. Interference with other welders 
and apparatus on the same feeder is 
minimized, 

4. Light flicker is reduced or com- 
pletely eliminated. 

5. Special low impedance power- 
supply transformers are not needed. 

6. Additional machines can be used 
on the same feeder, providing all are 
equipped with series capacitors. 


Series capacitors can be applied to 
spot, projection, seam and butt resist- 
ance-welding machines. They can 
also be applied to existing welding 
machine installations, but because of 
the nature of the electrical circuit, 
welder transformer and _ capacitor 
voltages are increased above the line 
voltage. For this reason, it is neces- 
sary to use control equipment and 
welding transformers suitable for these 
higher voltages. 


Because of their size, capacitor 


banks for large machines are usually 
mounted at some remote point, such as 
On smaller installations 


on a balcony. 


the capacitor racks are mounted_near 
the welding control, as shown in Fig. 
7. Being static devices, capacitors 
present practically no maintenance 
problem. For this reason, they are 
often suspended from the ceiling or 
mounted at some remote point to con- 
serve valuable floor space. 


Wiring 


Of the two classes of wiring, open 
and conduit, the latter is preferred for 
welding installations. Although open 
wiring is altogether cheaper and 
easier to install, the inherent advan- 
tages of conduit wiring will justify the 
additional time and expense involved. 

As in the case of the electrode arms 
of the welding machine, the farther 
apart the feeders are placed the greater 
will be the reactance, and hence the 
greater will be the voltage drop on the 
feeder. If, because of war restrictions, 
it is necessary to use open wiring, the 
installation should be made with the 
feeders as short as possible and placed 
as near together as electrical codes 
will permit. © 

There have been a number of in- 
stances where the use of open wiring 
for welding machines resulted in noisy 
radio reception and faulty functioning 
of other electrical apparatus in the im- 
mediate vicinity. Because of the stand- 
ing electric waves setup on the open 
feeders, conduit wiring will eliminate 
or greatly reduce this interference. 
Certainly open wiring should not be 
installed in a factory located in an 
urban residential center. Originally, 
open wiring was used exclusively in 
many of the hurriedly constructed war 
plants throughout the country. How- 
ever, because of interference between 
the welding machines themselves it 
later became necessary to change over 
to conduit wiring, with a consequent 
loss of time and production. 

Because of its low voltage drop and 
low initial cost, a concentric cable 
(Fig. 8) has been designed for feed- 
ers to resistance welding machines. 
The two-conductor, concentric con- 
struction was selected primarily to im- 
prove voltage drop. 

The two factors that govern cable 
selection are heating and voltage drop. 
With such cable, it is possible to make 











FIG. 8—Concentric cable of two conductors used for welder feeders because of 
low voltage drop and low initial cost. 
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with TONGS, FOOT, or FIST 


YOU CAN OPERATE THIS “‘ROUGHNECK” PUSH BUTTON 

























The ROUGHNECK is built like “MR. 
FIVE BY FIVE” —low, squatty, and hugs 
the ground. There’s plenty of bearing 
area, so that’’off center’’ blows don't 
rock it on its base. 


And if you miss the “button”, those 
rounded sloping shoulders let the 
impact slide smoothly off. 


Of course the ROUGHNECK im- 
mediately responds to gentle 
treatment, too—just enough finger 
pressure to make contact is enough. 


FEATURES— 


Silver-to-Silver Button 
type, Double Break Contacts. 





TYPE “RN” 
THE REAL 
ROUGHNECK 
OF THE “3” 
PUSH BUTTON FAMILY 


Large electrical clearances. 


Bakelite Insulating Parts. 


Screwdriver removal and replacement 
of all parts. 





TYPE “D” HEAVY DUTY 
PUSH BUTTON UNIT 


Ask for Bulletin 100 Type RN 





i 
= 
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wo THE CLARK CONTROLLER CO. 


1146 EAST 152nd ST., CLEVELAND 10, OHIO e OFFICES IN PRINCIPAL CITIES 
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omary step-by-step method 
x conductor size is as fol- 


], Select the proper conductor size 
from Table 1 for the known “during 
weld” primary current and duty cycle. 
(The averaging time for determining 
the duty cycle should not exceed one 


minute. ) : 

2. Check in Table 2 to determine 
whether the voltage drop at rated cur- 
rent will be satisfactory. Because a 
five percent voltage drop has been 
found to be an economical figure, 
Table 2 has been calculated on that 
basis. Hence, select the proper con- 


ductor size from this ‘table for the 
known “during-weld” current and dis- 
tance from load to source of supply. 

Use the larger-size of the two con- 
ductors as indicated by reference to 
Tables 1 and 2. 


If a 220-volt supply is used, Table 


1 will still apply for the selection of . 
conductor size from the heating stand-.* 


point. However, in using Table 2, the 
actual distance from the supply trans- 
former to the welder should be multi- 
plied by two and the conductor size 
selected on that basis. For example, 
if the actual distance is 200 feet, the 
conductor should be determined by 
taking the size given under the 400- 
foot column in Table 2. 





TABLE 1 


Feeder cable sizes for resistance welding machines for 440 voli, 


60 cycle, single phase circuits. 


85° C copper—40° C 















































ambient. Cable in conduit. 
Conductor Size (A.W.G. or MCM) 
Based on Heating 
During-weld current 
in amperes Duty Cycle—Per Cent 
5 10 30 70 
| Nee: ee 8 8 6 2 
ae eS ass 0 0 AaB so ela 6 4 0 0000 
No cs rind Sréne is os 9 00 300 600 
ee oe 00 250 600 1250 
See os 1... . ae he oe Ce 0000 400 1000 2500 
Me. S oaks iceuaie 6 ce 400 750 2500 
Sh Re ee 700 1250 
GREE iter ee ae 1000 2000 
ER ae ae 1500 
MS a3 ce bal chat 2000 
ESC SS. MIE 2500 
TABLE 2 
Feeder cable sizes for resistance welding machines for 440 volts, 
60 cycle, single phase circuits. Cable in conduit. 
Conductor size (A.W.G. or MCM) Based on 5 percent 
° * 
Duting-weld | voltage drop in cable when load 1s applied 
Current in Distance in Feet from Supply Transformer to Welder 
amperes 
50 100 150 200 300 400 
100 8 8 8 8 6 6 
250 6 6 6 4 2 2 
500 2 2 2 2 0 00 
150 0 00 00 00 000 0000 
1000 0000 | 0000 | 0000 | 0000 | 0000 | 300 
1500 400 400 400 400 400 500 
2000 700 700 700 700 700 800 
2500 1000 | 1000 | -1000 | 1000 | 1000 | 1250 
1500 1500 1500 1500 1500 2000 
2000 2000 2000 9000 2000 3000 


























cases except where power-factor 





table was prepared on the basis of a 30 to 40 percent power factor, which should 


used. For power factor outside 


-correcti are 
voltage drop may exceed the 5 percent sheuaile drop and require the use of a larger 
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FIG. 9—Low-voltage air circuit breakérs 
protect individual welders supplied by 
this 2300/460V., power transformer. : 


Welding machines demanding up to 
100 amps. line current are usually 
protected with a fused knife-switch 
placed near the welding control. The 
larger machines, 100 amps. and up, 
should employ circuit breakers equipped 
with instantaneous trips that will 
promptly and safely intercept over- 
currents or short-circuits (within the 
breaker rating), Fig. 9. The fused 
switch box, being a manually operated 
device should be mounted within reach 
of the operator. Circuit breakers are 
available in manually or electricaliy- 
operated types. The  electrically- 
operated breaker is preferred, since it 
can be operated from a pushbutton sta- 
tion mounted on the welding machine 
while the breaker itself is mounted at 
some remote location. 

The air type circuit breaker, with its 
instantaneous trip, will immediately 
interrupt the feed circuit upon failure 
of an ignitron power tube to function 
properly in a welding control. In- 
correct operation of the control usu- 
ally results in a d-c current component. 
This d-c current in turn saturates the 
iron core of the welding. transformer 
resulting in instantaneous high a-c cur- 
rent transients: Under such condi- 
tions a fuse or a thermal. relay and con- 
tactor may not open the feed cifcuit, 
as thermally operated devices are} too 
slow to operate on instantaneous yalues 
of current. However, the instantane- 
ous trip, when adjusted withinthe 
current rating of the ignitron tube, 
will open the breakeg to: protect the 
tubes upon the occungence of danger: 
ous over-currents occasioned by cir- 
cumstances beyond the: coritrol of the. 
welder operator. Manufacturers of ° 
circuit _breakers can~ supply tables 
which will be helpful in selecting the 
proper size breakers for any welding 


‘installation. 


97 



































THE NEW MEMBER. OF tHe J FAMILY 


Improved Friction Tape 
“Sticks to the End” 


With the introduction of this unusual product, it is no longer true thet 
“tape is tape.” A postwar product that’s ready now—Super-stik was 
developed from an entirely new laboratory formula. It's a Mintert calender- FIG. 10 
process tape with greater adhesive and tacky properties... . Because it 4 water. 
sticks to itself it sticks to the job and cuts down taping time. . . . High ten- htare 
sile.... Doesn't ravel, peel or curl—clean—doesn’t stick to the hands...  stould be 






Meets all U.S. and ASTM specifications. bag 
Try Super-stik for a tape surprise. Available on suitable priorities. voltage 
Ask your electrical wholesaler for a sample. ae " 

SUPERIOR INSULATING TAPE CO. _e_ ST. LOUIS, MO.,; U. S. A. shorted), 






automatic 
under sho: 
ties cay 
Sistance 
electronic 


re 

; = ie . charge | 
ff? FRICTION TAPE \, | @ ss) 
Sr "Sticks to the Exd” 3] 


Obtainable only from factory authorized electrical wholesaler 


Established 1923 
2 
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Water-cooled welding trans- 
showing series water connections. 





HIG. 10B—Secondary-coil assembly of 
4 water-cooled welding transformer. 


A form of over-voltage protection 
: should be used on power-factor-cor- 
rected installations where the capacitor 
wits have a maximum permissible 
voltage tating which would be ex- 
ceded under short-circuit conditions 
(with the welder electrodes directly 
shorted). This equipment should 
automatically by-pass the capacitors 
inder short-circuited conditions. When 
“ies capacitors are used with re- 
“stance welders having synchronous 
electronic control, it is necessary that 
a charge be left on the capacitors be- 
Ween successive welds. For this 
“soni, a discharge resistor and con- 
a should be installed to discharge 
~ *Pacitors totally when the equip- 
bis as shut down. Where either non- 
wetonolus electronic control or 
. contactors are used, the 
~s© Tesistor is permanently con- 
“a ~ across the capacitor bide. 
*? avoid interference problems and 
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also as a precautionary safety measure, 
all enclosures and frames should be 
grounded. The wiring diagrams for 
the control apparatus should be in- 
spected to determine if any circuits 
are to be grounded. Long runs of 
conduit should be grounded at both 
ends. For small bench welders and 
machines up to 100 kva. rating, a 
stranded No. 2 (A.W.G.) wire may 
be used. On installations larger than 
100 kva., 3/0 or 250 MCM wire should 
be used. 


Cooling Water 


The welding transformers on all 
resistance welding equipment except 
the smallest bench welders, are cooled 
by circulating water through the weld- 
ing transformer secondary windings 
(Fig. 10A and 10B), and through the 
welding electrode. Because of the 
sharp bends ‘and small orifice through 
which the water must pass, it is im- 
perative that clean, clear water is 
used. On certain types of work, better 
welds and increased electrode-tip life 
will result if a refrigerant, instead of 
water, is circulated through the elec- 
trodes alone. This usually involves set- 
ting up a separate refrigerating unit 
near the welding machine, although 
on some of the newer equipments this 
unit is built into the welder frame. 

All electronic resistance welding 
controls using ignitron power tubes 
also require cooling water to be cir- 
culated in the outer jacket of each tube. 
It is important to maintain the proper 
rate of flow as well as water tempera- 
ture through these tubes. Table 3 
lists the required flow as well as the 
maximum inlet and outlet temperatures 
for the most common classes of igni- 
tron tubes. As in the case of the 
welding machine, clean clear water 
only should be used as a coolant. The 
process water of a factory is usually 
too warm during the summer for use 
in the ignitron tubes; its temperature 
should be checked with the figures 
shown in Table 3. ‘For this reason, 
city or plant drinking water is gener- 
ally used for cooling. 


In plants using a large number of 


welding machines, it is sometimes eco- 
nomical tq install a reservoir circulat- 
ing system instead of exhausting the 
cooling water into the sewer. If process 
water is to be used, a strainer should 
he installed at a point just before the 
water enters the control panel. This 
strainer should be cleaned frequently 
to prevent clogging which might re- 
duce the rate of water flow. 

Most all electronic welding controls 
employing ignitron tubes contain some 
form of water-interlock or flow-switch 
to insure the flow of water through 
the power tubes during welding. Two 
of the most common types are shown in 
Fig. 11A and 11B. Both of these types 
are thermal and require approximately 
one minute to operate after power is 
applied when water is not flowing. 
These thermal flow switches are con- 
structed to insure the proper water 
temperature and flow. The thermal 
switch acts to prevent operation of the 
control when the rate of flow decreases 
or if the water temperature exceeds 
40 deg. C. 

There are several forms of pressure 
switches used to insure water flow. 
However, these do not respond to 
clogged outlets since even if the water 
does not flow, the pressure is main- 
tained. 

The length of water hose between 
the power tubes or a tube and metal 
water pipe ‘should not be less than 24 
inches in order to maintain the proper 
electrical clearances. To prevent air 
pockets, the cooling water should 
always enter the bottom of an igni- 
tron tube and exhaust at the top. 


Tubes 


Electronic resistance welding con- 
trol panels employ almost all classes 
of electronic tubes; phanotrons, thyra- 
trons, ignitrons, glow tubes, and radio 
receiver type tubes. The smaller size 
tubes, such as the glow, receiver type, 
and some small thyratron tubes, re- 
quire only the care given ordinary 
radio tubes. Certain equipments are 
shipped with these tubes mounted in 
their respective sockets and hence re- 
quire no special treatment before they 








TABLE 3 
Tube Minimum Maximum ** Approximate 
Size Water Required Water Temp. Maximum 
(2 Tubes) | in Gal. per Min. Outlet Inlet Water Temp. 
A 1 40°C/104°F 37°C/99°F 
B 1 40°C/104°F 35°C/95°F 
C 1-1/2 40°C/104°F 32°C/90°F 
D 3 *30°C/ 86°F 16°C/61 °F 




















* This maximum outlet temperature may be increased to 40°C with ea reduction of 30 percent in the 


duty cycle for any specific 


ific current. 
** The maximum allowable inlet temperature may be increased by increasing the water flow. 
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Hot Cathode Fluorescent Lamp 
Leads 


“Ballast (End or Bottom Leads). perrreeeec ; 
 .. . FoR MWodew LIGHTING NEEDS 


Although specialists in the design and quantity production of 
transformers for a quarter century, the demands of the past few 
years have brought about many developments. The requirements pi 
for military and essential industry purposes have multiplied o 
many-fold with further emphasis on exactness and uniformity. aie 
Transformer specialists before the War—great strides -have gram 
been made in anticipating and meeting requirements of greatly W 
varied character that have multiplied many-fold for military and they 
essential industrial purposes. minut 
Reports from all over the world emphasize the reliability of remo 
Jefferson Electric Transformers. Wherever used—on land, sea cury 
or in the air—in the frozen North, or hot, dry or humid tropics, ag 
the value of “quality” is being demonstrated daily. *n 
Specify Jefferson Electric Transformers for your lighting 0 will ¢ 
—whether luminous tube, fluorescent (hot or coldathode heatin 


cury or street lamps. of the 
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IN CANADA: CANADIAN JEFFERSON ELECTRIC CO. LTD., 384 PAPE AVENUE, TORONTO, ONT. 
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are placed in operation. The large 
thyratrons, which are wrapped and 
shipped in separate cartons, should be 
placed in their respective sockets in 
accordance with the panel wiring dia- 
gram or marking on the panel. 

When these tubes are first installed, 
they, must be heated for at least 15 
minutes, with the anode and grid caps 
temoved, in order to permit the mer- 
cury to be evaporated from the tube 
elements,» After this preliminary heat- 
ing period, remove power and replace 
the caps. The control time-delay relay 
will. give sufficient time for cathode 
heating for all subsequent operations 
of the control. If a new tube is inserted 
at any time, this 15-minute period of 
preliminary heating should be repeated. 
Ignitron power tubes should be care- 
fully removed from the crates or boxes 
in which they are shipped and bolted 
to the bus supports in an upright posi- 
tion. Connect the anode lead to the 

Proper Stud or bus. If when installing, 

it is necessary to twist this braided 

ead, turn the lead in the direction 
required to unwind the braid since 
tightening May setup unnecessary 

Stress in the glass anode seal. Be sure 
oO the ignitor, which extends 
a the bottom of the tube, to the 
oepree terminal as shown on the panel 
_ iting diagam. Operators not familiar 

Metal ignitron tubes should be 


BE Electrical Contracting, April 1945 


FIG. 11B—Transformer type flow switch. 


cautioned that the out- 
side jacket is at line 
potential when the main 
power switch is closed. 
Ignitron tubes do not 
require any condition- 
ing before being used 
for welding operation. 

Accurate records 
should be kept of all 
tubes in each control. 
This record will be a 
means of determining if 
the tube has met the 
warranty issued by 
the supplier. An ex- 
ample of a record card 
is shown in Fig. 12. A 
separate card should be 
kept for each tube 
socket in the panel and 
may be placed on.a 
hook or in a rack in 
the control panel, or in 
a central file in the 
maintenance office for 
ready reference. 

It is most advisable 
to have a_ convenient 
115-volt, 60-cycle outlet 
near each welding ma- 
chine or control. The 
purpose of the outlet 
~ may be threefold. 
In case of trouble, it can be used as a 
source of power for a drop light or 
soldering iron. During welding it 
may be used for a spot or work light. 
And last, but most important, the 
cathode-ray oscilloscope requires a 
115-volt, 60-cycle source of power for 
operation. In order to avoid problems 
of synchronization, it is important that 
the 115-volt power be obtained from 
the same power circuit as that used for 
the welder. 

When cadmium or zinc-plated parts 
as well as leaded steels are to be 
welded, modern safety codes require 
that some form of fume collector be 
mounted near the welding electrodes. 
The possible poisonous gases emitted 
during the welding of these materials 
should be exhausted to the open air. 

In welding installations where a 
variety of work is to be done, a good 
practice is to build a cabinet or rack 
to hold the various electrode tips. This 
should be mounted near the welder and 
locked when not in use, to prevent 
other operators from using the tips 
improperly. 





Instruments 


When using resistance welding 
machines, such as spot, projection, and 
seam welders, it is desirable to know 
the actual welding current, so that the 
data accumulated on one machine can 


be used in connection with other ma- 
chines. and other materials, Also, 
knowing actual current values are 
often helpful in trouble-shooting thus 
facilitating proper maintenance. A 
pointer-stop ammeter» is used for 
measuring welding currents of short 
duration. 

The term “pointer-stop” has been 
applied to © indicating instruments 
equipped with an adjustable pointer- 
stop (in addition to the stop, or stops 
at the scale end normally provided to 
prevent overtravel of the pointer). 
This pointer-stop may be adjusted by 
an external knob.. In ammeters, this 
stop is arranged so as to push the 
pointer up-scale; while in the case of 
voltmeters, the setting is reversed. 

The welding current can be deter- 
mined, either by means of a point-stop 
ammeter connected to a_ suitably 
rated current transformer directly con- 
nected in the welding-transformer 
secondary circuit; or by measuring the 
primary current, and multiplying this 
by the ratio of transformation. The 
latter method is usually preferred, 
since often it is inconvenient to install 
permanently a current transformer of 
adequate capacity in the secondary cir- 
cuit. Figs. 3, 5, and 7 show panel- 
type pointer-stop ammeters perma- 
nently mounted at the welding control 
or machine. 

The maintenance department should 
add the following instruments to its 
service equipment if quick and success- 


[Continued on page 198] 


TUBE RECORD CARD 








pane NO..ZZ_ tue NO. 2 
type No. £G- ia 
REMARKS 





Juser tube virstallual- 10/22/lyh 
Healer burmud ret 2/14/45 
tucer tabe mitelld- $/1/Y5- 











FIG, 12—Tube record card such as this 
should be maintained for each tube 
socket. 
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SPEED AND IMPROVE | © 











Good workmanship takes good tools. Lighting is 
the “seeing” tool — the tool which controls the 
worker's ability to produce speedily and ac- 
curately his precision task. Like any efficient 
tool, the kind, quantity and positioning of illumi- 
nation on the job should be designed to provide 
the seeing condition best suited to the work at 
hand, General overhead lighting, alone, is 
usually inadequate. It cannot efficiently supply 


the quantity of illumination needed for precision 
work. It cannot direct illumination to proper see- 
ing position on vital work areas. Localized 
lighting solves this problem. Engineered to each 
individual task, light -in proper quantity is di- 
rected by the worker exactly where and as 
needed. In proper combination with general 
lighting, the resulting Balanced lighting gives 
each worker the right seeing tool at lowest cost. 


FOSTORIA Locatizes for Iutense Lighting of Critical Work comes 


=—PUTS ILLUMINATION EXACTLY WHERE WANTED 


Instant Adjustability 


No screws or nuts to loosen and 
tighten. Vibration-proof joints 
hold arms in any position desired. 


Unit Reflector and 
Socket Holder 


Sturdy, fool-proof construction 
prevents socket separation. 


Mountings 


Equipped with choice of 5 bases 
for any type mounting. 








MODEL 3267-FLB-170 


Concentrates in excess of 100 foot- 








juor t lighting on 
critical work area. Recommended 
for certain b bly and 





inspection work. 
equipment. 


GENERALITES , 


Seratt as 


Trade Mark 
Reg. U. S. Pat. Off. 


LOCALITES 


for 
Light ON the Job 
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MODEL 3470-P-172-SV_ 
Concentrates up to 300 footcandles 
intense illumination on critical 
work area. Recommended for 
bench and table operations, as- 
sembly, sorting. inspection. 


MODEL 3267-C-172-SV 
Concentrates up to 150 footcandles 
intense illumination on critical 
work area. Recommended for 
large machine tools and similar 
















MODEL .3267-U-172 
Concentrates up to 250 footcandles 
intense illumination on critical 
work area. For small part assem- 
bly and inspection, and certain 
precision machining. 


\ 








MODEL 3267-H-102-SV 

Concentrates up to 200 footcandles 
intense illumination on critica 
work area. For small machines. 
lathes, grinders, drill presses, etc. 



































Determination of 


Careful Study of 
Lighting Requir 


Critical Work 
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STREET IRID _— 





Better 


Fostori 
Trouble 























which speeds their task. 


Fewer Errore 


Quick. accurate seeing avoids costly mistakes. 


Reduced rbceidents 


Good seeing guards against accidents. 


FOSTORIA 


\s 


Better Fluorescent Lighting — Easier to Install—Easier to Maintain 


Fostoria Generalites light instantly. 
Troublesome starters are eliminated to is the result of excellently designed 
end maintenance problems and replace- 
Ment expense. There is no interruption 
of light on voltage drops as low as 
SOV. The practical reflector permits easy 
temoval for cleaning during lamp 
operation — a definite maintenance ad- 
vantage. The high efficiency control of 




















Lighting ceo ete 





SERVICE CENTERS 


Located in Major 
Industrial Centers 





Getter SEEING 


CRITICAL WORK PRODUCTION 


IMPORTANT BENEFITS OF BALANCED LIGHTING 
uncased Production 


Enables workers to mad faster and comfortably 


Gencralites for Galanced Lighting 
 Cutical Work rbnreas 


Sette: Work Morale 


Comfortable seeing conditions increase morale. 


Lowen Costs 


Faster and better production reduces costs. 


Lower Tuvestment 


Balanced lighting usually takes less equipment 
and saves maintenance expense. 









MODEL No. 302 
Other models also available 


illumination obtained with this reflector 


shielding. a unique “V” type wiring 
channel which minimizes pocketing of 
light. and a radiant energy baked WHITE 
enamel finish on steel with reflection 
factor in excess of 85%. Unusual ease 
of mounting singly or in continuous row 
is provided for any requirement. 


INVESTIGATE THIS BETTER LIGHTING 


Your lighting problems in the hands of Fostoria 
Industrial service will receive expert analysis and 
recommendation. Write, today. for complete cat- 
alog with Balanced Lighting facts and the specific 
advantages to you of Fostoria Service. 




















Southern Industries, Inc. 


After-Application 
i Atlanta. Ga. 


Service 
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ATLANTA 
140 MARIETTA ST., N. W. 
MAIN 2757 


BOSTON 


620 COMMONWEALTH AVE. 


COMMONWEALTH 0333 


BUFFALO 
404 NORTH DAK ST. 
LAFAYETTE 8135 


CHATTANOOGA 
1021 CHESTNUT ST, 
PHONE 6-6194 


CHICAGO 
747 W. JACKSON BLVD. 
RANDOLPH 5942 


CLEVELAND 
4500 EUCLID AVE. 
ENDICOTT 6622 
DAYTON 
334 WAYNE ST. 
FULTON 3594 


DETROIT 
12171 GRAND RIVER AVE. 
HOGARTH 1850 


INDIANAPOLIS 


548 MASSACHUSETTS AVE. 


RILEY 2934 
LOS ANGELES 


1206 MAPLE AVE. 
PROSPECT 7763 


MILWAUKEE 
104 EAST MASON ST. 
DALY 2949 


MINNEAPOLIS 
2 FOSHAY TOWER 
ATLANTIC 7363 


NEW HAVEN 
(HAMDEN, CONN. ) 
1240 WHITNEY AVE. 

PHONE 2-5985 


NEW YORK 
92 WARREN 8T. 
WORTH 2-3352 


OMAHA 
1102 FARNAM ST. 
ATLANTIC 5540 


PHILADELPHIA 
(BALA-CYNWD, PA. ) 
349 MONTGOMERY AVE. 
GREENWOOD 4477 


PITTSBURGH 
5339 PENN AVE. 
HIGHLAND 9900 


ST. LOUIS 
1706 OLIVE ST. 
CENTRAL 0153 


SAN FRANCISCO 
419-425 TENTH ST. 
HEMLOCK 7611 


SEATTLE 
90 DEARBORN ST. 
MAIN 0919 


CANADA 


NORTHERN ELECTRIC CO., LTD. 
MONTREAL 


USTRIAL SERVICE 
Industrial Lighting for Better Seeing 
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FOSTORIA, OHIO 
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Learn How War Production Industries Are 


CONSERVING MANPOWER 
With Benjamin Lighting Equipment 
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In these four ways Benjamin Lighting Equipment is work, not just because they can see better but also 
helping American Industry to meet the manpower because they feel better and more cheerful, the work 
problems involved in war production. seems to go along easier. 


1. IT IS REDUCING ACCIDENTS. This Free Guide will Help You Make 
Sure Your Lighting is Right. 


2. IT IS CONSERVING ENERGY, thus reducing fatigue. 
The free booklet, “Benjamin Specifications for Pro- 
3. IT 1S HELPING OLDER EMPLOYEES to stay ON THE Jos. ductive Lighting in War Plants” contains complete 
4. IT IS REDUCING LABOR TURNOVER because data on how to approach, analyze and solve 
the plain fact is that people prefer to lighting problems. Send for it now . . . there 


work in well-lighted plants. They like to is no cost or obligation. Benjamin Electrie 
work under good light . . . and they do better Manufacturing Co.,Dept. H, Des Plaines, lll 







Benjamin Illumineering Insures 
Proper Lighting of Seeing Tasks 
When you call for a call by a Benjamin trained 
lighting specialist, you secure engineering 
assistance that insures best ren lighting 
from viewpoint of Sufficient Light, Quality of 
Light, Light Distribution, Light Diffusion, 

Light Control and Shielding. 


BENJAMIN 


Lighting Equipment 


Distributed Exclusively Through Electrical Wholesalers 
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How to Calculate Interrupting Capacity—I 


A simple method for computing interrupting ratings of breakers and fuses for adequate 


protection against fault currents. The step-by-step procedure is well illustrated by example. 


‘circuits in an electrical 

requires interrupting devices of 
adequate capacity to clear the worst 
condition. Should the device be unable 
to interrupt this worst’ condition 
(short-circuit. causing highest fault 
aurrent), unwarranted damage to per- 
sonnel and equipment and_ loss. of 
ietyice. might easily result. In addi- 
tin to.adequate “IC” (interrupting 
tapacity)..to clear the circuits safely 
ad. quickly, the device must also have 
sufficient momentary capacity to with- 
sand. the..effects of the maximum 
short-circuit current which the circuit 
can develop. 

Therefore, to select the proper inter- 
tupting devices, it is necessary only to 
know how to calculate these maximum 
currents under short-circuit condi- 
tions, 

‘First of all the ratings and react- 
ances of all machines involved must be 
inown. Data on generators, trans- 
formers, and motors can be obtained 
from, the manufacturers of the specific 
apparatus. (approximate. values are 
siven in Tables I and II). The react- 
ane of comparatively short connec- 
tidns, such as those between machines, 
transformers, and buses, usually need 
not be taken into account, but the re- 
aclance of feeder and distribution con- 
fucors generally must. ‘be considered. 


STEP I—To Find Total Reactance to 
Fault 


[= possibility of faults or short- 


(a) Reactance and Resistance 
_pedance, that quality of a circuit 
which impedes or restricts the flow of 
‘utfent; has two components, resis- 
‘amd reactance. When one of 
ee exceeds the other by 
tee 3 to 1 ratio, the smaller can 
bbe and the impedance taken 
‘Re the same as the larger. In a-c 
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circuit ° 


By Wayman A.. Holland 
Switchgear Division 
General Electric Company 


circuits, especially in. systems higher 
than 600 volts, the resistance is usually 
negligible and it is;common practice to 
refer to reactance only. In low-voltage 
systems, 600 volts and below, especi- 
ally in 208 wye/120 volt lighting sys- 
tems, the resistance may be of appre- 
ciable value, and in such systems con- 


siderable error may result if it is not 
included. Even though the resistance’ 
of the low voltage machine is gen- 
erally negligible, the long leads and 
long circuit conductors have relatively. 
high resistance, and negligible react- 
ance. Where these conditions exist, 


‘therefore, the impedance should be 


used rather than reactance only. 

‘In this article and in the examples it 
is assumed that, with the exception of 
the 20-mile 69 kv. transmission lines; 
there aré no*long circuit conductors; 





TABLE | 
Approximate oe Values of A-C Generators and Motors, 


3 phase, 60' cycle, 2300 volt and above. 


<= 





























Subtransient ia 
Reactance Reactance 
Percent? Percent? 
Range Mean® Range Mean? 

Turbo-generators 

1800 rpm 10-17 13 

3600 rpm 7-13 10 

Not used in. 

Salient-pole generators normal 

(With Amortisseurs) short-circuit 

Waterwheel-driven - 20-35 25 calculations 

Engine-driven 15-30 20 
Condensers 

Air-cooled 18-30 25 

Hydrogen-cooled 21-35 30 
Synchronous Converters 15-35 20 20-50 > ae 
Synchronous motors 

720 rpm and above 10-20 17 15-35 25 

600 rpm and below 20-35 30 20-50 40. 
Induction Motors 15-25 95 — — 

















1 In general: The Ys meng: of  differe machines will vary approximately 80 to 90 percent of average 


60 cycle machines. There is little di 
2 Percent based on machine kva. r: 


erence between 50 and 60 cycle machines. 


3 For close calculations specific Here nog al the particular appere atus should ibe obtained. As is indicated 


under "Range", actual reactance values vary considerably 


the “Mean.” 
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therefore only apparatus and transmis- 
sion line reactance is used. 

(b) “Percent” and “Per Unit” 

It is common practice in a-c calcula- 
tions to refer to reactance in percent. 
This means that a 12 percent reactance 
with rated current flowing through it 
causes a 12 percent drop in normal 
circuit voltage. In calculations, the 
percent value is written as a decimal 
value and is called “per unit”. Thus a 


12 percent reactance, for example, be- 
comes 0.12 per unit (p.u.) reactance. 
The greater the reactance the less the 
short-circuit current. 

(c) Conversion to Base Kva. 

In data giving percent or per unit 
reactance, the value is based on the 
kva. rating of the machine or circuit 
referred to. A given p.u. value, based 
on one kva. base will be different at 
any other. Consequently, before com- 


POWER HOUSE 








4160 volt bus 





SHORT 
CIRCUIT 


NO. 5 


bining the reactances of a number of 
elements of a circuit, it is necessary 
to convert them to a common, of base 
kva. For this base kva., any convenient 
figure may be chosen. Usually it jg 
the kva. rating of one of the machines 
in the system, or it can be the total 
kva. of the system, or part of the sys- 
tem. 

Conversion is accomplished by divid- 
ing the base kva. by the kva, rating 
of the machine in question and multi- 
plying the result by the given p.tt te 
actance value. Thus a 0.12 p.u, react. 
ance of a 5000 kva. machine converted 
to a 10,000 kva. base is 

10,000 x 0.12 
a 0.24 

(d) Conversion of Ohms to P.U, 

Sometimes, especially for cables, 
the reactance is given in ohms, This 
is changed to p.u. terms by the formula 


__ Base kva. X ohms 
P.U. at base kva. = (Kv x 1000 


-Example: Assume a 69 kv. transmis. 


sion line with 18.75 ohms reactanee, at 

10,000 kva. base; P.U. at 10,000 kva= 
10,000 X 18.75 _ 

(60)? x 1000 ~ 9-939 

(e) Total reactance to Fault 

The p.u. values in series are added 
directly to obtain the total. 

Where two or more generators, mo- 
tors, or other circuits operate in 
parallel, their individual reactances 
must be combined into a single equiv- 
alent for adding to other reactances in 
series. This single equivalent is equal 
to the reciprocal of the sum of the 
reciprocals of the individual po 
values, all at base kva.: 


Xzse = 
; Xi 
where X,, Xe, and Xg are the values 





(Are ilale Mme Lalo, 
ndustrial 


heatina load 


HORT CIR. NO. 6~ 


FIG. 1—One line diagram of system. Per 
unit reactances shown in parentheses. 
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of the individual circuits, all converted 
to the base kva. 

Frequently an industrial plant is 
served by a power transformer fed by 
a system whose total reactance to the 
transformer is not known. If the sys- 
tem is large with respect to the trans- 
former it is conservative to assume 
that the system will sustain its voltage 
when a fault occurs on the load side of 
the transformer and that the current is 
limited only by the reactance of the 
transformer. 

Another procedure is to assume that 
the power circuit breaker controlling 
the transformer primary is properly 
and economically applied and that its 
interrupting rating is the limit of 
power available, with a p.u. reactance 
of unity (1.0). In such cases it is 
usually convenient to take the trans- 
former kva. rating as the base. The 
unity reactance of the supply source 
then becomes simply the ratio of the 
transformer kva. divided by the kva. 
rating of the primary power circuit 
breaker. To get the total p.u. reactance 
to the transformer secondary terminals, 
this ratio, expressed as a decimal frac- 
tion, is simply added to the trans- 
former p.u. reactance. 

Example: A utility serves a plant 
through a 2000 kva. transformer, of 
54 percent (0.055 p.u.) reactance, con- 
trolled by a power circuit breaker hav- 
- an interrupting rating of 250,000 

a. 

The 1.0 p. u. reactance of the as- 
sumed 250,000 kva. utility capacity 
converts to: 

2000 X 1.0 _ 9008 
at the 2000 kva. base. 
The total reactance to the transformer 
secondary terminals is then: 

0.055 + 0.008 = 0.063 
STEP 2—To Find the Short-Circuit 
Kva, and A-C Short-Circuit Current 

When reactance values are given in 

, the current is found by dividing 
the volts by the ohms; but since per 
unit reactance is a function of kva., 

short-circuit kva. value is found 
by dividing the base kva. by the total 
Pi. “reactance. Thus, for the 2000 
kva., 0.055 p.u. reactance transformer 
(480 volt, 2400 ampere) of the ex- 
ample in the preceding paragraph, the 

circuit kva., on the first assump- 


tion (of unlimi is 7000 
(of unlimited power), is 0-055 


bs 36,400 kva. Or on the second, 
(assumption that the available power 
tat of the primary breaker rating), 
03 = 31,700 kva. 
» The symmetrical short-circuit cur- 
rent (that is, the a-c component of the 
cuit current) in rms amperes, 
wthree-phase circuits, is found by 
viding the three-phase short-circuit 
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TABLE Il 


Approximate Reactance Values of Distribution and Power Trans- 
formers, 60 cycle! . 





_ High Voliage Rating 
KV. 


Approximate 
Reaciance 
Percent? 


KVA. ’Rating 





DISTRIBUTION TRANSFORMERS --- SINGLE PHASE: 





2.4 to 4.8 


6.9 to 13.8 


22 to 33 
44 to 66 





1.7 to 3.4 
3.3 to 4.4 


100 or less 
150 to 500 


1.7 to 4.8 
4.0 to 4.9 


100 or less 
150 to 500 


4.1 to 5.5 
5.5 to 7.5 


500 or less 
500 or less 





POWER TRANSFORMERS -- SINGLE OR THREE PHASE 





2.2/3.8Y to 15 
Above 15 to 25 
Above 25 to 37 





Above 37 to 50 
Above 50 to 73 
Above 73 to 92 





Above 92 to 115 
Above 115 to 138 
Above 138 to 161 





Above 161 to 196 
Above 196 to 230 








4.5 to 7 
5.510 8 
6.0 to 8 





6.5 to 9 
7.0 to 10 
7.5 to 10.5 





8 to 12 
8.5 to 13 
9 to 14 





10 to 15 
11 10 16 











1 For 25 cycle transformers reactances are approximately as follows: Distribution transformers,—80 percent 


of 60 cycle reactance. 
60 cycle. 
2 Percent based on transformer kva. rating. 


Power transformers—Approximately the same as the minimum value given for 


2 For three phase transformer use reactance of single phase transformer of one-third the rating of three 


phase transformer. 





kva. by the circuit normal kv. times 
the square root of three: 

kva. 

1.73 X kv. 

Motor Contributions: When short 
circuits occur, motors (both syn- 
chronous and induction) in operation 
from the same source become gen- 
erators for the time being and add their 
contributions, equal in each case to-the 
motor normal current divided by the 
motor p.u. reactance. Induction motor 
contributions are very short-lived. 
STEP 3—To Find Total Asymmeiri- 
cal Short-circuit Current. 

At the inception of the short-circuit, 
there is usually an “offset” component 
added to the a-c component of current 
of Step 2. This decays quite rapidly, 
but its addition to the a-c component 
of current makes up the total current 
which must be taken into account in 
the application of interrupting devices. 
The value of this total current is cal- 
culated by multiplying the a-c com- 
ponent of current by certain factors 
summarized in Table III and ex- 
plained as follows: 

(a) Fuses (15000 Volts and Below) 


Current = 


Where these are installed in circuits 
remote from a-c generators and sta- 
tion buses, the interrupting duty is 
found by multiplying the calculated 
a-c component of short-circuit current 
by 1.2. In this case “remote” means 
at a sufficient distance from the gen- 
erator or substation bus that the ratio 
of the over-all reactance to the over-all 
resistance (X/R) does not exceed 
four. Under other conditions the mul- 
tiplying factor should be 1.6. 

NOTE: This is an exception to the 
statement that it is common practice 
in a-c calculations to refer to reactance 
only. In the case of fuses, if the re- 
sistance is less than one-foyrth of the 
total reactance, the multiplying factor 
must be 1.6; otherwise, 1.2. 

The motor :contributions should be 
added before applying the multiplying 
factor. 

(b) Low-voltage Air Circuit Break- 
ers (600 Volts and Less) 

The interrupting duty and momen- 
tary current duty of low-voltage air 
circuit breakers is found by multiply- 
ing the calculated a-c component short 
circuit current by 1.25. Momentary 
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current ratings are numerically equal 
to the interrupting ratings. 

In application, air circuit breakers 
should have interrupting ratings equal 
to or in excess of the calculated duty. 
For relatively large installations where 
there are many feeder circuits served 
from one or more sources of power it 
may be economically justifiable to use 
air circuit breakers in “cascade”, 
which permits the application of suit- 
ably selected breakers for short-circuit 
currents in excess of their interrupt- 
ing ratings. In this arrangement (see 
breakers G and H, Fig. 1) the breaker 
connected directly to the source of 
power must have full interrupting rat- 
ing, equal at least to 1.25 times the 
calculated a-c component of the short- 
circuit current. The second breaker 
in the cascade (such as H, in Fig. 1 
for example), may be applied up to 
twice its interrupting rating, while a 
third breaker in the cascade (not 
shown in the example, Fig. 1) may be 
applied up to three times its interrupt- 
ing rating. In such an arrangement the 
main breaker opens to assist the second 
and third breakers to interrupt short- 
circuit currents in excess of 80 per- 
cent of their interrupting ratings. 
Cascade arrangements can be em- 
ployed only with properly coordinated 
breakers, (with similar design fea- 
tures), and according to the recom- 
mendations of the manufacturer of 
the breakers. 

(c) Power Circuit Breakers (Above 
600 Volts) 

The rated interrupting time of power 
circuit breakers most commonly used 


is eight cycles, and for such breakers 
the multiplying factor for interrupting 
duty is 1.0. 

In addition to the interrupting duty, 
power circuit breakers must have a 
momentary ability to withstand the 
total initial inrush current. For gen- 


eral cases the initial rms current is” 


1.6 times the calculated a-c com- 
ponent of current; but for circuits at 
5000 volts and below, unless the circuit 
is fed predominantly by directly con- 
nected generators and other synchro- 
nous machines, or by synchronous ma- 
chines through reactors only, the mul- 
tiplying factor is 1.4. 

Contributions from induction motors 
are neglected in figuring the interrupt- 
ing duty of power circuit breakers, be- 
cause these currents will have died 
down to an insignificant value by the 
time the power circuit breaker inter- 
rupts. These contributions from induc- 
tion motors, however, must be taken 
into consideration in the computation 
of the a-c component before applying 
the multiplying factor to get the 
momentary current duty. 

In the case of synchronous motors, 
the contributions for the interrupting 
duty are based on the motor transient 
reactance, while for momentary cur- 
rent duty the calculations are deter- 
mined from subtransient reactance. 

In the case of generators both the 
interrupting duty and momentary cur- 
rent duty are determined from sub- 
transient reactance. 


EXAMPLES 
The following examples, with de- 





tailed computations and explanations, 
illustrate the principles and methods 
described in the foregoing text. 

A complete system for a large indus- 
trial plant, with generators, step-up 
transformers, transmission lines, step- 
down transformers, synchronous mo- 


‘ tors, induction motors, lighting, heat- 
ing and welding load is illustrated in 


Fig. 1. The percentage reactance of 
each unit is given at each machine, 
with the per unit reactance to the 
chosen base of 10,000 kva. shown in 
parentheses. Short circuits are assumed 
to occur separately at the points indi- 
cated, with calculations for the selec- 
tion of circuit breakers with adequate 
ratings at locations A, B, C, etc. 
Per Unit Reactance Values 

The first step is to convert all 
values of reactance to p.u. values at a 
common base, which in this case is 
taken as 10,000 kva. 

Generator No. 1: 5000 va 8 per- 
cent, 


10,000 X 0.08 _ 
o_o 
Generator No. 2: 10,000 kva., 10 
percent, 
Since this is the base kva. 
the p.u. reactance is 0.10 
Generator No. 3: 15,000 kva., 11 
percent, ; ; 
10,000°X 0.11 _ 9 g7g 


15,000 


Transformers, Nos. 1, 2, 4 and 5: 
15,000 kva., 6 percent, 


10,000 X 0.06 _ 
Tae 



































TABLE Iil 
Multiplying Factors and Apparatus Reactances to Use For Interrupting Device Selection 
Multiplying Reactances 
Factor! 
Interrupting Device 
Inter- Momentary Synchronous Synchronous Induction 
rupting Current Generators Motors and Machines 
Capacity Capacity Converters 
FUSES (15,000 volts and below, installed 1.2 1.2 Subtransient Subftransient Subtransient 
remote? from generating station or sub-| (See note 2) | (See note 2) 
station bus) 
LOW VORTAGE AIR E 
CIRCUIT BREAKERS 1.25 1.25 Subtransient Subtransient Subtransient 
POWER CIRCUIT BREAKERS 5) 
(8 cycle opening) 1.0 1.6 Subtransient | (See note 4) (See note 
(See note 3) iin 

















1 The a-c component of the, short-circuit current calculated as explained in the text is to be multiplied by the factors given in this table for finding the required capacity of 


the interrupting devices to be select 


2"Remote” means at sufficient distance pay the generator or substation bus 


other Ao enp mene the multiplying factor ond 


factor of 1.6 is for the general case for power circuit breakers. 


by directly connected synchronous machines, or by synchronous 
4 For synchronous motor and synchronous eonvee events orate it eapet ene - 


For interrupting capacity. . 
For momentary current ca 


machines through current-limiting reactors 


pacity .. 
5 For the interrupting capacity of power circuit fit breakers the short-cireuit current ‘contributions 


rent capacity, the subtransient reactance is 


that the ratio of the overall reactance to the overall resistance does not exceed four. Under 
In circuits at 5,000 volts and below a factor of 1.4 can be used, unless current is fed predominantly 


“ollowing re ean dese be used for power circuit breaker selection: 


po tegoene le 
of induction machines are not considered; for reSleulotiog the momentary cur 


2 
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Century 7} horsepower squirrel cage, totally enclosed, 
fan cooled motor driving a grinder. 


ne of the vital factors in building better 
0 products at lower cost is the accuracy 
and dependability of the production machines 
—the lathes, grinders, drill presses, milling 
machines, boring machines, etc. There is 
where Century Motors aid in solving Indus- 
try's No. 1 Problem. 


Century Motors’ unusual freedom from vibra- 
tion contributes to the accuracy of the 


CENTURY ELECTRIC COMPANY - 


machines they drive, resulting in higher 
quality of parts produced, fewer rejects, and 
greater production at lower cost. 


Century Motors are today proving, and will 
continue to: prove the sound value of such 
design features as—accurate machining and 
balance, rugged frames, extreme rigidity, 
accurately machined feet, end bumpers of 
unique design, and many others. 


If you have a problem involving any electric 
motor application, call ina Century engineer. 


Century Motors are builtin a wide variety 
of sizés and types from 1/6 to 600 horsepower. 


1806 Pine Street 


Offices and Stock Points in Principal Cities 
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Keep Motors Humming 





KNIFE-BLADE ASSEMBLY 
For Low Contact Resistance 
Non-Heating Wide Surface Areas 
And Quick Link Renewal 





100% Quality 
APPROVED BY UNDERWRITERS 


WARE BROTHERS 
4410 W. Lake St. 
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Chicago 24, Ill. 








Transformer No. 3: 500 kva., 5 per- 
cent, 


10,000 X 0.05 
500 


Transformer No. 6: 15,000 kva., 
6 percent, 


Same as Nos. 1, 2, 4 and 5: 0.04 


Transformer No. 7: 2000 kva., 54 
percent, 


= 1.0 


10,000 X 0.055 
2000 


Transformer No. 8: 400 kva., 5 per- 
cent, 





= 0.275 


10,000 X 0.05 _ 
400 


Each Transmission Line: 20 miles, 
400,000 CM copper cable, 8 it. phase- 
spacing, 0.71 ohms reactance per mile 
= 14.2 ohms, 


10,000 X 14.2 
(69)? & 1000 

Group of 4 Synchronous Motors: 
10,000 kva, transient reactance, 30 
percent; subtransient, 20 percent. 

Since the motor group kva. is the 
same as the base, these p.u. reactances 
are 0.3 and 0.2 respectively. 

NOTE: The percent reactance of 
each group of motors, as a group, is 
given. This means that each separate 
motor has the given percent reactance, 
and consequently the percent reactance 
of the group is the same. 


1.25 


= 0.03 





Group of 4—4160 v. Induction Mo- 
tors: 4000 kva., 20 percent, 


10,000 X 0.20 _ 
4000 —~OS 


Group of 7—480 v. Induction Mo- 
tors: 1650 kva., 22 percent, 


10,000 X 0.22 
1650 


NOTE: For consistency’s sake, in 
this example, values of subtransient 
reactance of the induction motors are 
used. It is generally the custom, how- 
ever, for motor manufacturers and 
users to have the “locked-rotor cur- 
rent”. given, in terms of “times the 
normal current”, which is the recipro- 
cal of the subtransient reactance. Thus, 
for the 4000 kva. group of 4160-volt 
motors, the locker rotor current. is 
five times normal, which is the re- 
ciprocal of 0.20 given as the subtran- 
sient reactance. This is converted into 
p.u. reactance at the base kva. as fol- 
lows: 


0.5 


= 1.33 


10,000 _ 
Tooxs ~9° 


In the concluding article next 
month, the short-circuit current at 
each point of fault will be calculated. 
Equivalent circuit diagrams will illus- 
trate each calculation. Breaker capaci- 
ties will be specified from the computed 
values for interrupting duty and 
momentary current duty. 








FIG. 2—Metal-clad switchgear of the type used in the Mill of Fig. 1. Note 

the metal-enclosed conductor runs from the transformers outside the building 

to the switchgear. Similar equipment is used in the Power-house at the supp) 

end of the transmission line. Referring to Fig. 1, the breakers included in the 

complete bank of gear would be: the D breakers which feed the bus directly 
from the transformer secondary terminals, and all the E breakers. 
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200-kva, 2400- to 480-volt Noflamol 
transformer with industrial-type ter- 
minal chambers for both high- and 
low-voltage connections. 
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p= TRANSFORMERS 


are but one of several 
WAGNER PRODUCTS 
serving industry. 


Other WAGNER PRODUCTS: 
AIR BRAKES 


BRAKE LINING 
HYDRAULIC BRAKES: 
INDUSTRIAL BRAKES 


INDUSTRIAL 
BRAKE CONTROLS 


TACHOGRAPH 
(Recording Speedometer) 


















ELECTRIC MOTORS 





6413 Plymouth Avenue, St. 


can furnish a modern 


INDUSTRIAL-TYPE 
TRANSFORMER 
for every Power need 


No matter what your industrial transformer 
problem may be, Wagner has a modern indus- 
trial-type transformer to solve it. Air-cooled 
transformers can be installed to advantage for 
stepping down higher power-circuit voltage to 
allow connections of low-voltage appliances and 
machinery to the power circuit; for boosting 
voltage for small motors; and for phase changing. 


Oil-filled, self-cooled transformers handle the 
largest loads with economy and efficiency. 
Noflamol transformers fill the need of a trans- 
former containing a cooling and insulating 
liquid that retains the desirable characteristics 
of regular transformer oil but is noninflamma- 
ble, thus giving safe dependable service installed 
in locations where regular oil-filled transformers 
would constitute a fire hazard. 


These are, of course, only a few advantages of 
Wagner’s complete line of transformers. Con- 
tact the nearest Wagner branch for consultation 
on transformer problems for your individual 
plant. 


Air-cooled transformer showing typi- 
cal construction used for type AG 
10-kva and below, and type AA units 
through 25-kva. 

This design provides a built-in june- 
tion box with removable coverplate, 
and knockouts on sides and bottom for 
conduit or open wiring. Jumpproof 
hanger lugs facilitate installation 
which can be indoors or outdoors. 


You should have the comprehensive trans- 
former information available in Bulletins 
TU-180 (Distribution), TU-181 (Power), 
and TU-33 (Noflamol). Also ask for 
GU-82 on the complete line of Wagner 
products. Write for them today. 











ps de 6 Mapu Rink oligos 


Wagner maintains branches in 29 principal cities. These branches are 
manned by trained field engineers who will gladly work with you and 
show you how you can benefit by installing Wagner transformers. 


WaégnerElectric ee 


Louie 


A 150-kva, 3-phase, 60-cycle, 
2400/4160Y- to 120/208Y-volt trans- 
former equipped with a gang-operated 
G & W oil-fuse cutout on the high- 
voltage side and a low-voltage indus- 
trial-type terminal chamber. 





100-kva, single-phase, 60-cycle, 480- to 
120/240-volt type AC air-cooled trans- 
former. Fabricated sheet-steel case de- 
signed for indoor service only. 










14, ee A. 
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DATA SHEET 





The number at the right is a classification for 


venience in filing and for a future data sheet 











Terms and Definitions Applicable to Electric 
Circuits and Electronic Tubes 
1. ELECTRONIC TUBE DEFINITIONS AND CHARACTERISTICS (Con't) 


C. MERCURY POOL CATHODE TUBE—IGNITRONS 
a. Rectifier Service 
—Maximum peak ‘inverse anode voltage is the highest 
rated instantaneous voltage that a tube can withstand 
between the anode and cathode in the direction 
opposite “to that in which the tube is designed to 
carry .current, 


—Maximum peak forward anode voltage is the highest 
rated instantaneous voltage that can safely be applied 
between the anode and cathode in the direction in 
which the tube is designed to pass current. Voltage 
in excess of this value may cause the tube to con- 
duct without ignition current being passed through 
the ignitor. The operation of this tube under such 
conditions would be uncontrolled. 


—Maximum peak anode currenf*** is the highest instan- 
taneous current that the tube is rated to carry recur- 
rently in the direction of normal current flow at the 
given maximum anode voltage. 


—Maximum average anode current*** is the highest aver- 
age current averaged over a time less than a given 
averaging time which a tube is rated to carry at the 
‘indicated maximum anode voltage. 


—Maximum surge anode current*** is the maximum in- 
stantaneous current that a tube will pass under the 
most adverse conditions without immediately being 
rendered inoperative. 


—Tube voltage drop*** is the anode to cathode poten- 
tial drop when the tube is carrying current in the 
normal direction and averaged over the conducting 
period. It is a function of the anode current and the 
mercury temperature. 


—Maximum ignitor voltage required*** is the highest 
ignitor to cathode potential difference which is neces- 
sary to insure ignition in a time of the order of 100 
microseconds. 


—Maximum ignitor voltage allowed*** is the highest 
ignitor to cathode potential difference that may be 
applied without damage to the ignitor or leads. 


—Maximum ignitor current required*** is the highest 
current necessary to pass through the ignitor to insure 
ignition in a time of the order of 100 microseconds. 


—Maximum ignitor current allowed*** is the highest 
current that the ignitor and leads can safely conduct 
to the mercury pool. 


—Maximum average ignitor ‘current allowed*** is the 
highest average current that the ignitor and lead are 
designed to conduct to the mercury pool for the ‘indi- 
cated maximum averaging time. 


***These definitions for rectifier service also apply to the 


ignitron for welding applications. 


b. Welding Service 
—Maximum demand KVA is the product of the highest 
R.M.S. current drawn on full cycle operation of the 
welder and the R.M.S, line voltage. 


sail : —imensR. B. Immel, Westinghouse Elec. & Mfg. Co 





—Maximum average current af maximum demand is the 
highest average current which a tube is rated to con- 
duct at the maximum demand KVA. 


—Maximum KVA at maximum average current is the 
highest demand KVA rating of a tube when conduct- 
ing the maximum average anode current. 


—Maximum averaging time is the longest time over which 
the current should be averaged in calculating the. 
average anode current regardless of the wave form or 


duty cycle. 


—Maximum current duration is the maximum time which 
a tube can conduct a given demand current without 
overheating or losing control.- It cannot be repeated 
at a period less than the maximum averaging time. 


—Demand current denotes the R.M.S. current measured 
in the line between the pair of tubes and the welding 
machine. 


—Percent duty is the highest percentage of time that 
the tubes may conduct current during any time inter- 
val shorter than the maximum averaging time. 


D. PHOTOTUBES—PHOTO-ELECTRIC EMISSION 


—Maximum anode voltage is the maximum instantaneous 
value of voltage that should be impressed on the 
tube. (This value is considerably lower for a gas 
filled than for vacuum phototube.) 

—Maximum anode current is the maximum instantaneous 
value of current that should be allowed to pass through 
the tube. 

—Gas ratio is the ratio of the current when the gas is 
ionized to the current due to the primary electrons 
alone or when the gas is not ionized. This term applies 
only to gas filled phototubes and is a measure of the 
gas and secondary emission amplification. The gas 
ratio is often taken as the ratio of the phototube 
current at 90 volts to that at 25 volts with constant 
illumination. 

—Sensitivity of a phototube is defined as the amount 
of current that a tube will pass with an applied poten- 
tial of 90 volts across the tube in series with a one 
megohm resistor when the amount of light falling on 
the cathode is one lumen. The sensitivity is usually 
given in microamperes per lumen. 

—The lumen is a standard unit of light flux equivalent 


to a luminous intensity of one footcandle upon a 


_ projected area of one square foot. 


_£, METRIC SYSTEM PREFIXES 
Kilo = 1000 or | x 10° (1 Kilowatt = 1000 watts) 


Mega = 1,000;000 or | x 10° (I megacycle = 1,000,000 


cycles) 

Milli = .001 or 1 x 10 (1 millivolt = .00! volt) 

Micro = .000 001 or 1 x 10% (1 microhenry = .000 00! 
henry) 


Micromicro = .000 000 000 001 or | x 10% (1 micromicro- 


farad = .000.000 000 00! farad) 


inder 
"4 
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nderground cables for electrical distribution are exposed to moisture 
which can cause a lot of trouble and seriously interfere with service. 
Metallic sheaths will keep moisture out of the cables but they often create 
other problems of electrolysis, corrosion, sheath losses and maintenance. 
A flexible, non-metallic covering, such as a rubber sheath, that will not 


absorb water is the ideal protection. 


Simplex-ANHYDREX Underground cables are now made with synthetic | 
insulations and sheaths that are suitable for underground service in ducts 
or directly in the ground. Exposure to moisture, even permanent submer- 
sion in water, has no effect upon their electrical stability. For steady, uni- 
form underground distribution Simplex-ANHYDREX Underground cables 


are what you need. 


Our experience with low water absorption insulations over many years 


is at your service whenever moisture creates a cable problem for you. 


Buna S has replaced natural rubber in Simplex insulations. 


Simplex Wire & Cable Co., 79 Sidney Street, Gainbridge 39, Mass: 


WIRES and CABLES — 
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SAFETY...WEIGHT...COSTL.A 
ELECTRICAL RACEWAYSWUS1 


There’s no doubt about it! Republic ELECTRUNITE freak” a 
E. M.T. light weight, rigid steel conduit is the modern 
streamlined raceway for wiring. locations, 


ELECTRUNITE E.M.T. is safe. It provides adequate Dually i 
electrical and mechanical protection as determined by }iined w; 
the Underwriters’ Laboratories. It is approved by the yp 
National Electrical Code for exposed, concealed ot fy 
concrete slab construction. | 











Its uniform, tightly adherent coating of zinc offers com fy, addi 
tinuous rust and corrosion protection—unbroken by § | 
threads . . . unmarred by vise or pipe wrench teeth. 


ELECTRUNITE E.M.T. is light in weight. Because itis 
threadless—requires no excess metal as a base for thread Rep UE 
cutting—it actually weighs less than half as much 4 Brin anp 
ordinary threaded conduit. Thus it takes the “back fn 





te is, writ 





IGHT 
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sTL.ARE IMPORTANT IN 
(SST AS IN THE AIRPLANE 


ITE freak” and “arm-ache” out of installation, especially 
dern Gvhere runs are overhead, in shafts or in other difficult 
locations, 


Iqully important, its uniformly high ductility com- 


bined with its freedom from excess weight makes 
HECTRUNITE E. M.T. easy to bend. With the patented 










uate 


| by 
the 


| ot Bi RUNITE bender, predetermined bends can be 
lade accurately and rapidly—in the shop or on the job. 
Xe Bp i : A P 
hy fot additional information see your local Republic 
E RUNITE Distributor. If you do not know who 
bt tis, Write or wire us for his name and address. 
i 
EPUBLIC STEEL CORPORATION 
tL AND TUBES DIVISION . CLEVELAND 8, OHIO 
ack+ fPxpo Department: Chrysler Building, New York 17, New York 
REG. U. S. PAT. OFF. 
‘CHT WEIGHT 
945 
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Note the contrast between the wall thicknesses of ELECTRUNITE 
E.M.T. and ordinary threaded conduit. Because it is threadless, 
ELECTRUNITE E.M.T. does not require extra steel to act as a 
base for threads. Note, too, the patented knurled inside surface 
which makes wire pulling as much as 30% easier. 


‘ 


Two simple compression-type fittings—easily tightened by wrench 
or pliers—make firm, permanent, water-tight joints. No steel is 
exposed at joints—no. wrench marks damage the zinc coating, 


ELECTRUNITE E.M.T. 
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Midget Electric Heater Inspection Schedule 
Periodic inspection to keep existing equipment in “obtain, scheduled preventive maintenance is a “must.” 
first-class condition and prevent excessive and expen- The schedule below applies to average conditions, If 
sive maintenance is a wise policy to follow at any your conditions are unusual, greater frequency of 
time. Today, when new equipment is difficult to inspection may be required. 
spECTION | WHAT TO WHAT TO SPECTION | WHAT TO WHAT TO 
GENERAL MONTHLY IMMERSION 
HEATERS (cont) a 
. | (Heavy oils | In molten Oxides and foreign] 
Terminals* | Accumulation of mois- | and vege- | metal materials that float on 
ture, dirt, acid, salt, or | table oils re- the surface. 
other foreign material. | quire more Dross accumulation:on: 
frequent in- neck of heater. 
Make sure terminals are | spection.) ° Accumulation on bot- 
tight. tom of tanks, such es 
MONTHLY | scale, sludge, ete. 
See that there is no 
pitting caused by cor- AIR HEATERS— 
rosive action. FAN-TYPE AND 
NATURAL- 
Sheath or sur-| Make sure there is no CIRCULATION 
face of | electrolytic action on el Soe that fone wee 
heaters sheath of heater caused freely in beatings 
by grounds or stray cur- See that fan is tight on 
rents. haft 
M Oil motor at each i 
otor if motor at each in- 
*Make a Use milliammeter, mi- spection. 
special inspec-| croammeter, or low Check motor and switch 
tion of all new| range voltmeter to lo- mounting to make sure 
installations cate stray currents. they are tight. all 
after one week MONTHLY Heater Make sure it is clean a 
of operation. (Accumulation of dust the | 
on heating elements re- mon 
ee eae of 
eater). ay ( 
IMMERSION Back of Remove obstructions | 
HEATERS Heater such as paper, etc., that | Prot 
In Liquids | Deposits of oil sludge, have been — up | 
MONTHLY scale, lime and other against the back sur- | 
minerals found in water. face. | 
Make sure heater is so 
Accumulation*on bot- located that free cir Jay! ‘ 
tom of tariks, such as culation of air is ae — 
scale, sludge, etc. lowed behind heater. 7% 
Data from the General Electric Company — 
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A BETTER ROTOR 
A BETTER MOTOR 








ONLY A FAIRBANKS-MORSE 
MOTOR HAS THE EXCLUSIVE 


, ROTOR 
Centrifugally Cast in One Piece 
| and. of Copper 





It took years to develop the Fairbanks- 
Morse centrifugally-cast, one-piece cop- 
per rotor. But it’s worth it. Reduced 
operating costs and longer, more depend- 
able service are the results. 

But those aren’t the only advantages 
you get in a Fairbanks-Morse Motor. 
There’s a long list of other features that 
all add up to better service for you. Note 
the list below. That’s why we call it to- 
morrow’s motor today. 


Check List of Plus Features 


Protected Frame — Dripping liquids and falling 
Particles excluded in any mounting position. 


BUY MORE 


me 






rical Contracting, April 1945 





ks-Morse 


Symmetrical Design — Reversible frame pro- 
vides for locating conduit box on either side. Bearing 
arms can be mounted in any one of four positions 
90° apart. 

Crossflow Ventilation— Another exclusive fea- 
ture in frames 224 to 365 inclusive. Air moves in both 
directions, providing a motor of uniform tempera- 
ture. No hot spots. 

Recessed Conduit Box—An innovation for neat _ 
installations. Choice of conventional box or frame 
recess with cover flush with frame. — 

Balanced Characteristies — Motor rated 40°C 
with high efficiency and power factor and excellent 
starting and accelerating torques. 

Ball Bearings — Sealed in and protected. 


Write for information, Fairbanks, Morse & Co., Fair- 
banks-Morse Building, Chicago 5, Illinois. 


WAR BONDS 


A name worth 
remembering 


Diese! Locomotives - Diesel Engines - Generators - Motors - Pumps - Scales 
Magnetos - Stokers - Railroad Motor Cars and Standpipes - Farm Equipment 
























UESTION 169—We_ operate 
a motor generator set. The a-c 
motor is 3-phase 2200 volt and 
exciter woltage is about 125 
volt d-c. Recently one of our 
main 2200 volt power .trans- 
formers blew up and the mg. 
set stopped. When the spare 
- transformer was cut in and the 
m.g. started, it burned one ring 
of the two collector rings very 
badly. It. gradually _ became 
worse until we had to shut the 
place down in the middle of the 
afternoon. The machine was al- 
lowed to run till the brushes on 
this one ring no longer made 
contact due to being completely 
burned off. Then the main arm- 
ature winding started to get 
pretty hot and finally began to 
smoke. Not until then were we 
allowed to stop the machine. 
What made the armature get 
hot and smoke as soon as the 
field quit? The p.f. went to 30 
lag. The a-c amps..went around 
against the pin and the last fig- 
ure there is 50 amps.—R.G.S. 


A TO QUESTION 169—The 
e field has many turns, and un- 
less it has a voltage limiter, such as a 
field discharge resistor across its ter- 
minals, it may get 50,000 volts or more 
d-c on opening the field circuit due to 
poor brush contact. In addition, the 
field can act as the secondary of a 
transformer and get a steady high volt- 
age by transformer action. 

The power factor dropped because 
upon losing the field the motor oper- 
ated as a three-phase induction motor. 
The current increased in an attempt 
to supply its own excitation thus over- 
heating the armature.—H.S. 


A TO QUESTION 169—It is 
@ not exactly clear why the burn- 
out of the transformer and the use of 
the spare transformer should have 
caused the burning of the collector 
ring. Perhaps there may have been a 
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QUESTIONS from readers on problems of industrial equipment, in 
maintenance and repair. Answered by electrical maintenance engineers 










industrial electrical contractors out of their experience. For every 
tion and every answer published, we pay $5.00. 


DER’S QUIZ 


break in the field coil insulation caused 
by the strain when the primary dis- 
turbance occurred. When the burning 
continued and the field circuit was 
opened as a result of the brushes no 
longer making contact, you had no ex- 
citation in the synchronous motor field. 
The armature current then increased 
to provide the effective field excitation 
and balance the counter-emf (back 
voltage) in the armature. The result is 
a very much increased armature cur- 
rent at low (lagging) power factor. 
This increased current at low power 
factor does not produce more power, 
but does cause much more heating of 
the armature.—J.E.W. 


REMOVING STATIC 
FROM FLOOR LINOLEUM 


UESTION 170—In one of our 
chemical processes considerable 
quantities of ether are used and 
the resulting fumes present a 
serious explosion hazard in spite 
of the fact we have ample venti- 
lation and the best of explosion- 
proof wiring. Our problem re- 
volves about the question of 
static electric charges that de- 
velop through the scuffing of 
many shoes on the linoleum floor 
covering. The answer is quite 
obvious for those persons who 
are permanent employees of the 
department—they wear shoes 
with conductive soles. It is the 
outside help that comes in for 
short periods that cannot all be 
required to wear special shoes. 
We plan on installing static 
grounding devices at the doors 
such as is common practice in 
explosive production plants; 
however, we do urgently need 
some information on the special 
type of floor dressings that are 
presumed to eliminate static 
charges. Can someone suggest 
a solution?—P. C. Z. 


A TO QUESTION 170—If the 
e@ regular employees in the de- 


partment wearing conductive gol 
shoes present no static problem, th 
solution would appear to require visi 
tors to use similar footwear. A specid 
kind of overshoe is on the marke 
They look like a pair of ordinary mb. 
bers and are worn over regular shoes, 
At the heel is a tee shaped strap of 
the same conductive material which js 
tied to the ankle above the wearer; 
socks. 

Several pairs of assorted sizes could 
be kept outside the hazardous ara 
and near the place visitors enter. Ii 
takes only a “jiffy” to put on of re 
move a pair. Visitors ordinarily d 
not resent the small trouble involved. 

Leading rubber manufacturers make 
a conductive substance like sheets of 
linoleum which can be used for topping 
on the working tables. One brand has 





a number of fine copper wires en- 
bedded in the material. The wires ar 
connected to the ground bus. Another 
gives good service merely by contac 
with the grounded metal edging on the 
tables. 

When installing a conductive floor- 
ing, often a network of fine copper witt 
is placed on the subfloor. Then the top 
flooring is prepared from a powderei 
substance with much the same process 
of making concrete or plaster. A finl 
top dressing of a black conductive paitt 
is used. 

Waxes used on floors will increas 





the contact resistance. One liquid wa 
is on the market claiming to be cot 
ductive. It appears like any how 
wax except that it is quite black 
has to be shaken before using. The 
writer has had no experience using ths 
as a floor dressing, but he did succts* 


fully reduce static brush discharge yf 


applying it to the driving belts of # 
machine. ee 
A number of arbitrary tests areT™ 
to determine if the flooring 06,4" 
covering is within the safe conduct 
limits. One uses an elec Ay 
ound weights and five square M7) 
of contact Eerie A staridard (for * 
factory) soap solution is applied : 
contact surface just before making ‘ 
test. Resistance is measured bya it 
acting direct reading instrument, § 
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asa Megger or Megohmeter. If the 
resistance from ground to the contact 
girlace does not exceed 250,000 ohms, 


the conductive material is said to be 
sie—L. E. B. 


@ that electric charges can be 
fuilt up in dry linoleum, as in many 
other dry dielectrics, by rubbing it, for 
instance by scuffing of shoes. This 
eect is not eliminated when the shoe 
gles are made of conductive rubber. 
In fact, static electricity can be built 
gp in belts running over metallic pul- 
ys. The hazard is eliminated by the 
dimination of the dielectric. Prac- 
tically speaking, this means substitu- 
tion of a conductive rubber, or conduc- 
tive synthetic rubber matting for the 
fnoleum in all hazardous rooms.— 


LF. R. 


A TO QUESTION 170. It seems 


OPERATING INDUCTION 
WOTORS AT UN DER-VOLTAGE 


UESTION 171. We have im- 
stalled in an army camp laundry 
sixteen 14 horsepower squirrel 
cage induction motors, each of 
which is direct connected for ex- 
haust fan duty. The motors are 
220 volt, 3-phase, 60 cycle. They 
are supplied with 3-phase, 208 
volt, 60. cycle current. Will the 
supplied voltage damage _ the 
motors and what effect will tt 
have on the slip and torque of 
the motors? —G. R. G. 


A TO QUESTION 171. When a 
@ 220 volt motor is operated on 

volts, it is operating at approxi- 
mately 95 percent voltage. 

€ torque is proportional to the 
voltage squared which is in this case 
9% squared or 90 percent of full load 
torque. 

The slip is proportional to one 
divided by the voltage squared or 1/.95 
Mared which equals 112 percent 
meaning that the slip has increased 

percent. 

Since motors are built to operate on 

Percent increase or decrease in volt- 
a6, it is perfectly safe to operate the 

volt motors on 208 volts. 

The 208 volts suggests that the 
Motors are being operated on a net- 
Work system in which case the voltage 
varies more than 4 or 5 per- 
eit from normal and the 220 volt 
Motors would operate without harm 
Meud the line voltage drop 5 percent. 
~ It the CFM delivery of the fans is 
= aCtory, it being less due to the 


“*ased motor slip, there is no cause 
worry, 
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MALLORY 
CAPACITORS 
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MALLORY 
CAPACITORS 








MALLORY 
CAPACITORS 













Can take ct! 


Sturdy and strong, built 
to give good service for a 
long time, Mallory Capaci- 
tors last. 


are Standardized! 


So you. can meet any ca- 
pacitor requirements, for 
round or square types, with 
less stock on your shelves. 


are listed in the IWI Blue 
Catalog, to make selection 
and purchase easy for you. 
Send for a catalog today. 
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Explosion-Proof 
and 
Dust-Tight 


PYLETS 





































ERSA 
) 2-gang Switch 


VA Sealing Pylet 





Hazardous location wiring is handled 
easily and safely with this line of ex- 
plosion-proof and dust-tight Pylets. 
Substantial construction with heavy 
cast metal galvanized bodies, overlap- 
ping screw covers, and union type con- 
duit hubs provides the protection 
required for this class of wiring. Junc- 
tion Pylets are available in a full range 
of types and sizes; with up to 8 conduit 
hubs. Type VA Sealing Pylets have re- 
movable covers which can be mounted 
in any one of four positions for pouring 
sealing cement. Write for Pylet catalog 
with complete listings of all types. 


THE PYLE-NATIONAL COMPANY 


1344 N. Kostner Avenue, Chicago 51, Illinois 












While the foregoing applied to fan 
motors,. I would be cautious about 
using a 220 volt motor on a 208 volt 
system to drive a compressor or the 
like due to the loss in starting torque. 
—B. A. S. 


A TO QUESTION 171. Most 
e motors are built so that a 
change in voltage of 10 percent will 
not damage the motor. Assuming the 
motor would not be overloaded at 220 
volts, the installation should be OK on 
208 volts. The current drawn by. the 
motor will be about 6 percent higher. 
Slip will be slightly but very little 
higher. Torque will decrease as the 
square of the voltage, or will be (208/ 
220)? or 89.4 percent torque at 208 
volts. However, in your case you 
would not be bothered,:as you will 
still have plenty of torque:to start the 
fans.—L. R. B. . 


A TO QUESTION 171. If these 
@ 220 volt, 3 phase, 60 cycle 
motors are operated. on, a 208 
volt, 3 phase, 60 cycle circuit; there 
will be some slight changes in the 
motor operating characteristics. Since 
motor torque.yaries as the. squaregpf 
the voltage, the starting torque and 
the maximum running torque* of each 
motor when running on:208 yolt will 
be (0; : = 89.6 percent of what 
it is. when operating on 220° volts. 
Sin¢e the motors operate exhaust:-fans 
the required starting’ torque reqtire- 
ment is doubtless very low, also the 
torque at full load is steady in charac- 
er with no peak loads so that this -re- 
duction in torque due to 208 volt op- 
eration will not be serious. 

The Slip of an induction _ motor 
varies inversely as the square of the 
voltage so that the slip on 208 volt will 


be (Se) = 1.12 times the slip at 


220volts.. However, the full load slip 
of the motor is very small as compared 
to the full load speed of the motor so 
that this will mean a very slight re- 
duction.in ‘speed. For examplé, if the 
synchronous speed is 1800 rpm. and 
the full load speed on 220 volts is 1760 
rpm. then the slip is 40 rpm. When 
operating on 208 volt, the slip»becomes 
40 times 1.12 = 44.5 rpm. and the full 
load speed becomes 1755.5 rpm., which 
is only a decrease in speed of 4.5 rpm. 
Of course, the amount of air delivered 
by the fan probably varies as some 
power of the speed so that even a 
slight decrease in motor speed may 
have considerable effect on the air de- 
livery; but then again this decrease 
may be so slight as to be hardly noticed. 

Beside torque and slip, the motor 
efficiency at full load and the starting 





V-DAY 
means “B-DAY 
for YOU 


* BUILDING DAY will 
see a great demand for 
"Spot" Ventilation—get 
in the picture with 


BhoFon 


BLO-FAN “Spot” Ven- © 
tilators offer the electrical 
trade a_ sure-fire B-Day 
product for ‘ready sales in 
thousands of new homes 
to be built ‘after V-Day. 


Here is a ventilator 
that’s more than a fan— 
more than a blower. It is 
twice as powerful as any 
ordinary fan of equal 
size. Installed in the ceil- 
ing, there’s less cross * 
draft interference. 


In bathrooms and 
gamerooms, as well as 
kitchens — wherever 
there’s unwanted ait — 
you'll find a need for the 
efficient ventilation of a 
Blo-Fan. 


Alert electrical contrac- 
tors are now planning for 
Blo-Fan sales for both 
new and modernized 
homes. Get in the picture 
by writing today for de- 

tails. 


PRYNE & CO., INC. 


1245 E. 33¢a 3t.9785 
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i tht will show a slight decrease and 
fill load current, power factor and 


merature will show a very slight 
—R. F. E. 






' . TO QUESTION 171. Viewed 
Pie from a sound and practical 
jewpoint the operation of 220 volt 
tandard motors on 208 volt circuits is 
satisfactory and no disturbing factors 
may be expected. 


This is a common practice in most: 


ts and establishments having 120- 
M8 volt, 3-phase, 4 wire, “wye” con- 
nected power systems because standard 
motors are designed to operate satis- 
factorily and without damage on volt- 
age as much as 10 percent above or 
below the name-plate rating. 

From a more technical standpoint, 
there are certain variations and the 
question may be more fully answered 
by considering it thus. The starting 
and pullout torques will be in propor- 
tion to the square of the applied volt- 
age. Since these motors are on fans 
which are centrifugal machines there 
will be no effect on the starting by a 
slight reduction in torque due to the 
low starting duty. 

The slip will be slightly increased. 
For example, if the voltage were re- 
duced 10 percent and the normal slip 
was 5 percent, the amount of slip 
would be increased to 6.05 percent. 








Power factor will slightly increase 
and the efficiency and horsepower will 
he slightly decreased. This is of little 
cofsequence on small motors which do 


not ordinarily warrant special design. 
—E.F. W. 


A TO QUESTION 171. Being 
@ in the Engineering Office of a 
Naval Air Station, using a 120/208 
volt three-phase four wire system, we 
the same problems as you have. 
majority of our motors are 220 
volt three phase. These motors have 
M operation about three years 
and.so far have caused no trouble. 
A220 volt motor when operating on 
28 volts will take approximately 54 
befeent more current than it will on a 
220 volt system of the same load. As 
¢ limiting factor of any motor is the 
wating, due to the current flowing in 
tthe motor is actually reduced in 


4 motor seldom runs continuously at 
Whload, and the 40° motor has con- 
_ sable overload capacity, this slight 
# il Capacity has little effect unless 
~, oF iS run continuously at over- 
sm t-@ hot location. 
ue slip will increase slightly more 

tow voltage as the motor must 


a a lower counter-emf. to 


‘More current to flow in to get 


a torque. As the speed 


» the torque must. increase to 








Capacity 53 percent. But as the aver- - 








® Quality, in sleeve bearings, is determined’ by, perform- 
ance. It’s the long hours of satisfactory service that, 
determines real value. When you need plain cast, bronze ~ 
bearings specify JOHNSON General Purpose. Compare 
the life, the smooth, quiet performance: you gain in com- — 
parison to any you have ever used. Then you will agree 
that there is no finer bearing bronze on the market. Write 


JOHNS ON i BRONZE 


SLEEVE BEARING 
490 S. MILL STREET NEW CASTLE... PA. 


DANGER! 


DON'T GRAB FUSES WITH BARE HANDS 


























Pulling fuses by hand can result in severe injury, 
shocks, burns, infections, and even death. 
Avoid all possibility of injury, lost time, com- 
pensation costs and lawsuits . . . . 





_ USE ce 
FUSE PULLERS 


to pull fuses safely and quickly: 100% PROTEC- 
eager weno world's lead- TION is 100% PRODUCTION. 
© EVERY ELECTRICIAN SHOULD CARRY ONE 





® Speed up fuse replacements 
® Handy for adjusting switch and 
fuse clips 








4. * HANG ONE AT EVERY SWITCHBOARD 
® PLACE ONE IN EACH TOOL KIT 
© PLACE ONE IN EVERY FUSE BOX 


ORDER TRICO FUSE PULLERS TODAY! 
Write for Bulletin #5A ? 







KLIPLOK CLAMPS 


Lock fuses and clips together. Elim- 
Lae Gann foseh ead chee= Wak pees ae 
ducti y shutdowns ond —~ 








Write for Bulletin #6 

















give the required hp. ; so, as the tor 
is in proportion to the current, the cup. 


D ES Oo LT S$ > rent increases. 
e All these changes are usually to 


slight to have any serious effect m 
the operation of the motor.’ ; 
The hp, of a fan varies with th 
square of the speed, so in your case] 
should expect the fans to run slig 
- Slower and take about the same cup. 
rent.—A. E. T. 





i 
a 
a 
a 
Be. 
we 





A TO QUESTION 171! Stand 
@ ard motors are guaranteed by 
the manufacturer to operate success. 
fully at rated load and frequency with 
voltage not more than 10 percent above 
or ‘below name-plate rating. Three. 
phase, four wire, Y-connected distribi- 
tion systems are common practice, sup- 
plying 120 volts for lighting and 208 
This patented dieholder—with large opening below die for instant vated standcid throw akie™al 
clearance of turnings—is available for either the Nos. 2 or 3 BEAVER rating is 220 volts which is satisfac. 
Drophead Ratchet Pipe Threaders. Eliminates torn threads due to © torily used on this system. Further- 1-41 
chips packing in the die. more, in most cases the usual under- 
loaded condition of motors allows them an 

Write for Catalog 44 to operate, at reduced voltage, with at 
least as good characteristics as at full tape 


BEAVER PIPE TOOLS. || “=: 
For any load, the slip of an induction 


444 DEEN AVENUE WARREN, OHIO motor varies inversely as the square of A 
the voltage. Hence, a 220 volt motor 


operating at 208 volts would have ap- the | 
proximately 112 percent of norm § atdo 





TTL eee 

















slip. wave 
The maximum torque varies directly circu 
with the square of the impressed volt pitch 
age and in this particular case would be 1 
be about 89.4 percent, which should prog 
prove very satisfactory for a low statt- Th 
ing torque installation of this nature doub! 
=[,M.B, ‘\ 1 an 
bar } 

As 


REWINDING bon 
D-C ARMATURE va 


UESTION 172. Recently m§ As 
rewound a 230 volt d-c armature top a 
of a 25 hp. series wound horst to br 
motor used on an overh 
crane. When we placed tt back 
in service it ran at approxima A 
: 























0 
E-M-T CONNECTIONS IN A FEW SECONDS! 1900s: 9pm: Ob) Oa : 
° Pee should not have rum ov thay” 
With B. M. Fittings rpm. at no load and 510 _ 
i i under full load. It sparked ¢ 
TWO QUICK SQUEEZES give you Finer, . hot y 
Faster Conduit Connections. B-M Fittings DISTRIBUTED BY cessively and ran very mot, jue wi 
do away with the twisting, turning and The M. B. Austin Co., Chicago, I h - 6 ff the band wires 
tightening of nuts and save you valuable Clayton Mark & Co., Evanston, Til. throwimg : ° ‘essar’ a 
time and materials. Then too, they are Clifton Conduit Co., Jersey Cy., N. J. which again made at nece: 2 
stronger, neater and much easier to work ‘| Gen. Electric Co., Bridgeport, — i ervice a: 
with in tight places. Start using B-M ee eet Cee to take it out of s or) oa 
Fittings today, Have more satisfied cus- National Enameling & Mfg. Co., The armature has 40 slots, i 
tomers—more profits from each job! a re Pa. ; nd i cunts 1, be 1; 
(All B-M Fittings carry the Underwriters rangle Conc'New Brunswiek, 'N. J. bars ana 4s W nd the doa fable 
Seal of Approval) coil pitch is 1tol0@ oe 
Prompt Deliveries on Properly Rated Orders as recorded shows . — 4 tate 
a tor pitch to be 1 to 42, W Thett ee 
(BM) ¢ TT the way it 1s come ie 
~ * talVa are two turns per cow, 
4) BRIEGEL METHOD TOOL CO. TN ee tne er col sod 
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d by 
CESS. 
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notor 
isfac- 
ther- 
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them 
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t full 
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€ ap- 
mal 


rectly 
volt- 
vould 
hould 
start- 
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theses 


&is 


= 





sin 


“net wire. Evidently the trouble 
- is in the armature for we re- 
«placed it with a spare and it ran 
all right, indicating that the 
_ fields are okay. Can anyone give 
me an answer as to what the 
trouble is? —F. F. 


oh 





A TO QUESTION 172. Obvi- 
Fe ously, the connection 1-42 is 
i error, as this connection gives a 
double re-entrant winding, resulting in 
the destructive speed mentioned. This 
connection reduces the number of ac- 
tive conductors in series by one-half, 
thus the armature must run at prac- 
tically double its normal speed to 
generate a counter-emf. sufficient to 
oppose the line emf. 

A four pole armature of 40 slots, 
two coils per slot 79 bars is usually 
connected 1-41 or 1-40, either connec- 
tion will allow operation at normal 
voltage and speed but the 1-40 connec- 
tion will give opposite rotation to the 
1-41 connection. This armature will 
have one dummy or idle coil, which 
should have leads cut off well back of 
commutator and ends of leads properly 
taped —H. R. L. 


A TO QUESTION 172. The 
@ trouble with F. F.’s motor is in 
the lead pitch, as motor ran opposite 
at double speed. It indicates a 4-circuit 
wave winding instead of standard 2- 
circuit. With 79 bars, 4 poles, lead 
pitch is 4. Thus the lead pitch can 
be 1 and 40 retrogressive or 1 and 41 
progressive. 

The 1 and 43 lead pitch forms a 
double wave winding progressive, as 
1 and 43 puts lead of second coil on 
bar No. 3 instead of bar No. 2. 

As rotation seemed okay, we can 
assume 1 and 41 okay. Line out should 
be from the center line of tooth be- 
tween slots 5 and 6 onto bar No. 21 
using dead coil for layout. 

As motor heats, F. F. should check 
top and bottom lead pitch in reference 
to brush position to eliminate off center 
lead throw.—A. C. R. 


A TO QUESTION 172. For a 
@ full spread, the coil side pitch 
may be determined by the formula: 
S 40 
Ye= 55 = 7 = Wlots, 

where Y, = coil side pitch 

a S = number of slots 

» . P = number of pairs of poles 
here Side pitch should therefore 

Vand 11 for a full pitch. It is prob- 
~ that the winding is chorded—90 
percent pitch—resulting in a coil side 
mch of 1 and 10. In any case, an 
“forin this pitch would not be serious 
‘i h to cause the condition de- 
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EFFICIENCY 
NESTED 
CLEAT RACKS 








@ Simple ... rigid ... strong... 
features that have made EFFICIENCY 
Nested Cleat Racks the choice for effi- 
cient conductor mounting. The “nested” 
design permits cable suspension in a 
minimum space and at the same time 
speeds installation. A further aid to 
mounting convenience is the EFFI- 
CIENCY Time Saver Cleat, designed for 
use in conjunction with Nested Cleat 
Racks. Note, in the illustration, that 
the cleat is mounted permanently with 
one bolt, thus forming a solid support 
for the wire or cable. With this desi 
the cable may be left to hang slack, 
or be drawn taut at the time of sus- 
pension. Using these units in combina- 
tion one man can install cable faster 
than two men with the usual type of 
cleats and racks. 


WRITE TODAY for our Catalog No. 38A . . . contains complete information on this and 
other EFFICIENCY Electrical Devices 

















There is a SUPERIOR 
BRUSH GRADE for Every Need 


sx There can’t be, because new 
needs are arising every day, and 
¥S.j7| research must fill them. The Super- 
Peat”) ior Research Department places 
its 25-year experience at your. disposal; 

SUPERIOR CARBON PRODUCTS, INC. 
9113 George Avenue . CLEVELAND 5, OHIO 


SUPERIOR crusnes 
- BYTE BRUSHES 
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PONE TA eee 





BECAUSE OF CONTROLLED 


processing, Jenkins Gold 
Seal Tape never sticks to 
your hands. It sticks to the 
job, however ... like a leech. 
What's more, it doesn’t dry 
out, peel, or ravel. In addi- 
tion, it’s cellophane- 
wrapped—and then boxed 
—therefore always factory- 
fresh. Made by the makers 
of Jenkins Diamond Seal 
Friction and Rubber Tapes, 
which meet AS TM and 
Federal specifications . . . 
Jenkins Bros., Rubber Divi- 
sion, 80 White Street, New 
York 13, N. Y. 











FRICTION ... RUBBER 
a aad 





—JENKINS— 





The given coil lead pitch would indi- 
cate that the motor has four poles. This 
assumption is based on the fact that 
the total number of bars divided by 
four approximates the given lead pitch. 
The winding is not a double wave be- 
cause the total number of bars in a 
4-pole machine must be divisible. by 
2; in a 6-pole machine, the number of 
bars +2 must be divisible by 3; in an 
8-pole machine, the number of bars 
+2 must be divisible by 4. Further- 
more, in a double winding, the brushes 
must be wide enough to cover two 
bars, or at least one and one half bars. 
This last item may be checked by in- 
spection of the brushes. 

The foregoing would indicate that 
the armature winding is single wave, 
in which the coil lead pitch satisfies 
the relation: 


_B+1_79+1 
| 





Y, = 40 or 39 
which would result in a lead pitch of 
1 and 41 for a progressive winding 
and 1 and 40 for a retrogressive wind- 
ing. Evidently, therefore, an error was 
made in recording the coil lead pitch 
when stripping the armature. An error 
in lead pitch would allow the motor to 
run but it would spark. —R. G. C. 





Can you ANSWER 
these QUESTIONS 


QUESTION S7. We have a vertical 
milling machine the whole of which is 
magnetized. We have several voltages in- 
cluding both a-c and d-c available. What 
is a practical way of demagnetizing the 
machine?—L. L. B. 


QUESTION T7. I have a 7% horse- 
power, 3600 rpm motor that leaks oil out 
of the front bearing. It has sleeve bear- 
ings with an oil ring. I have had new 
bearings installed but this doesn’t seem to 
help any. How can this trouble be over- 
come?—R. T. L. 


QUESTION U7. We have a group of ten 
1 hp. squirrel cage induction motors, 220 
volts, 60 cycles, 3 phase 3400 rpm. After 
installation, one of these motors would 
lose speed as soon as the load was applied. 
We pulled this motor down and found the 
rotor had-been throwing solder. I sent 
this rotor out to be tested and was told 
there was nothing wrong with it. I re-in- 
stalled the rotor, but it continued to lose 
speed. I would like to kniow if anyone 
has had similar experience and if there 
is any way I can test this rotor out of 
the motor. What materials could be used 
to repair same in case of emergency ?— 
R.E.P. 


PLEASE SEND IN 
YOUR ANSWERS BY MAY 1 














Without 


disturbing 
Conduit 





Only with Kondu can you 
take out one fitting and put 
in another, without disturbing 
conduit. Every Kondu box — 
is a union. 


Only with Kondu can you i 
use ANY kind of conduit at ~ 
ANY outlet. 


Vibration - proof, Kondu 
holds ‘ permanently _ tight. 
Practically unbreakable — 
100% re-usable. Write for 
the Kondu Catalog. 


KONDU CORPORATION 


Erie, Pa. . of 
KONDU MFG. CO. LTD., Preston, Ontarle : | 
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torn out too soon? 


the prevention: 


agua M 


Only adequate wiring written into the plans can protect 
new buildings against far-too-early electrical obsolescence 
. . . can provide plenty of power for plenty of years. 

Big as today’s loads are, tomorrow’s will dwarf them. 
Lighting intensities are still going up. Further increases 
in demand will be made by air conditioning, fluorescent 
lighting, electrical office and production machines and 
electronic equipment — to mention a few of many current- 
conisuming future necessities. 


HOW TO BE PREPARED ELECTRICALLY 
When planning electrical systems for industrial buildings, 
commercial buildings and institutions, you can act on this 
principle: “More-Power Sources and More Power at Each 
Source.” For example, you can take one or more of these 
steps: You can make sure of ample copper in the wires 
and cables; you can provide more electrical outlets; for 
industrial buildings you can provide operating economies 
through high voltage cables and unit sub-stations at load 
centers. You can provide savings through power factor 
correction with such equipment as synchronous motors 
BE OT BHT and capacitors. For the right wiripg for each particular 
ment and architects, this and job, you can go over your plans with a consulting elec- 
other Okonite and Hazard adver- 3 B - 
tisements are furthering the trical engineer or an experienced electrical contractor or 
adequate wiring program which PE, x < 
benefits the whole industry and an engineer of The Okonite Company, Passaic, N. J. or The 
from your own increased sales Hazard Insulated Wire Works Division, Wilkes-Barre, Pa. 


efforts. 
PRN 


HAZARD + 
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SAVE TIME... 
MULTIPLY 
MANPOWER 


Today, more than ever, contractors find portable elec. 



























tric tools an absolute “must” in getting installation QU 
jobs done—faster, better, more economically. The Ever 
versatility of power tools—their capacity to speed all weig 
types of work—makes straight handwork unprofitable Whe 
even on minor repair jobs. that 

idea. 
MAKE TOUGH JOBS EASIER offer 

out s 


Thor portable electric tools supplant costly hand work 
with the mechanical ease of tools especially designed 
for the job; power hammers for drilling holes in con 
crete, stone or brick; hand drills for drilling wood, PRE 
plastic, metal and other materials . . . The variety of 10) 
work is practically unlimited with these basic tools. 


them 


Wher 

° wage 

SPEED UP “HAMMER JOBS” sath 
When there is stone, concrete, brick or other hard tools, 
materials to be drilled for bolts, hangers or wifes, # planr 
Thor portable electric hammer will do a faster, cleaner equip 


and better job—at a sharp reduction in labor costs 
Thor hammers are also adaptable for cutting, gougi"s 
and shaping wood; for chipping and scaling metal 
remove paint, rust and other accumulations. 









INTO EVERY BLOW! 











es The Thor hammers radically different “Sling-Shot 
Drive” is a shockproof rubber connection that drives 
. the piston in powerful hammer action, It whips the 
piston back and forth 1600 times per minute, acting 
as both power accumulator and shock absorber. The 
blow of the piston is not felt by the operator nor is 
it transmitted to the gears or motor. 






























elec. 





QUICK, ACCURATE DRILLING 


ition 
The Every feature that means fast precision drilling—light 
d all weight, balance, speed, power—is found in Thor drills. 


able Whether the work is light or heavy, you will find one 
that is just right for your purposes. Thor drills are 
ideal for all types of electrical installation work. They 
offer a substantial reduction in weight and bulk with- 
out sacrifice of power or capacity. Thor drills pay for 


we themselves quickly in time and labor saved. 
con- 
oo, § PREPARE NOW FOR PROFITS 
v TOMORROW 

When peacetime construction is resumed, continuing high 

wages will force the use of more time-saving equipment and 

methods... particularly drills and other portable power i 
hard tools, Your nearby Thor dealer will gladly assist you in ial electing, “APACHpy 
es, a planning for Thor drills, grinders, hammers or other Suoree Phat tie (Po merfy 
ane equipment. See him today. Porabie et than city site 
sts. Wor, ever ities, rill oF 
ging borin Tilling ”P 2S of <S!9neg 


Othen Thor Tools ta Saue 
Jime and Cut Costs ender 


write for Catalog 


SCREWDRIVERS GRINDERS No, 38. 
SANDERS 


















PORTABLE . 


(lan 
TOOLS 


Branches in Principal Cities 













New York 


Los Angeles 
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Make pk Joints the Modern Way 





P WIRES Sees 


See ee = 









Helping ELECTRICITY Serve America Better 





“"WIRE- NUTS” 


A size for every job! Ideal “Wire-Nuts” are the B  j,¢ 
modern wire connectors used in wiring —newW gror 
circuits, rewiring, . plant changes, __ relocating rev 
machinery, etc. You can make all wire joint 
without solder or tape—all you need is a pocketfal 
of IpgaL “Wire-Nuts.” 0 






Reconversion Time is 
Rewiring Time! 






IDEAL “Wire-Nuts” (solderless, tapeless, wire con- 
nectors) make a neater, safer wire joint . . . better 
electrically...stronger mechan- 
ically. No fussing. Easy to use, 
simply strip: wires, screw on 

. that’s all. Recognized as 
standard throughout the 
Electrical Industry. Approved 
by Underwriters’ Laborato- 
ries, Inc. 











Wire Connectors are only one of IDEALS nor 

100 Products serving more than 40,000 Cus- 

tomers through 200 Service Engineers. tran 

Warehouses and Jobber Stocks located all ovet cont 

the country. ‘in 
Send for FREE 88-page Handbook, 


describing IDEAL’S new and better 
products and methods. 













IDEAL WIRING DEVICES. Peace- 
time or War-time, wiring jobs must be finished 
fast. Each year more and more of these IDEAL 
Wiring Devices are used to simplify and speed 
electrical wiring. 



















e Wire Strippers 
© Lugs, solder and solderless 
@ Fish Tape, Reels and Pullers 
© Joist Boring Machine 


IMMEDIATELY AVAILABLE 
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GROUND AND ROTOR 
TEST FOR POLYPHASE MOTORS 


Improving shop efficiency is the goal 
of every motor repair shop in the 
country. Men who work in these shops 
are always seeking ways to save time 
and still do a better job. Many de- 
yelop their own ideas and put them into 

ce. 

hee such idea, which took second 
prize in the 1944 Award Contest of the 
National Industrial Service Associa- 
tion, was developed by W. C. Bedoit of 
the Chattanooga Armature Works, 
Chattanooga, Tennessee. It is a scheme 
for making quick and easy ground and 
rotor tests of polyphase motors. 

The equipment, connected as outlined 
in the accompanying sketch, consists of 
a normally-open contactor, a step-up 
auto-transformer, a single-pole double- 
throw switch and a pilot light. Incor- 
porated in the motor testing switch- 
board, this dual-test arrangement pro- 
vides a means of making a quick 
ground test (taking only a few 
seconds) on three-phase motors at 
three times their rated voltage while 
the motor is under test run. This is in 
addition to the regular ground test that 
each winder gives a completed winding 
before it is dipped and baked. Thus 
grounds incurred during assembly are 
revealed. The second use of this 
scheme is for a quick positive test of 
the squirrel cage rotor when the motor 
is at a standstill. 

On the “running” ground test, the 
step-up transformer is operated by the 
formally-open contact “A” (see 
sketch) which produces a_ voltage, 
equal to the step-up ratio of the auto- 
transformer, between the flexible cable 


contact “B”—placed on the motor 


frame—and one phase of the motor 
Winding. - Switch “C” is on the “run” 


! 





110 to 550v 
3 phase supply 


Contactor coil on 














Separate circuit 4 | 


position. Since the motor is running 
during this test, no change in line con- 
nections are necessary. 

For the rotor test, the motor being 
checked is at a standstill. The stator is 
energized with 110-volt, 3-phase cur- 
rent through the magnetic switch. One 
line is interrupted by the single pole, 
double-throw switch “C” (see sketch). 
By placing this switch on the “test” 
position, pilot light “D” is energized by 
a voltage which varies according to the 
condition of the rotor. An open rotor 
bar is iridicated by a flickering light 
which may even go out when the rotor 
is slowly turned by hand. 

After proving their efficiency, these 
two simple tests have become standard 
practice in the shop of the Chattanooga 
Armature Works. 


IMPROVED 
WIRE STRIPPER 


With wire strippers employing wire 
brushes for the purpose, it is common 
practice to have the two parallel 
brushes mounted in a horizontal posi- 
tion. It is then rather awkward to 
hold the armature up in a position to 
feed the wire ends between the brushes 
and turn it at the same time. 

H. R. Sweet, of Hoyt & Sweet, Los 
Angeles, has built a stripper that is 
very easy to manipulate. As seen in the 
picture, the parallel brushes are 
mounted vertically in a metal housing 
that is in turn mounted on the edge of 
the work bench. The brushes are re- 
volved by means of a % hp. motor 
underneath the bench, using a V-belt 
drive. The housing enclosing the 
brushes has an extension to which is 
attached the nozzle of a vacuum 
cleaner assembly also located under the 
































SCHEMATIC DIAGRAM showing the connections for the dual-test set-up used 
in this Chattanooga motor service shop to quickly check rotors and grounds on 


three-phase motors. 
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Ground test is made while motor is running. 





H. R. SWEET, Los Angeles, operates 

a self-feeding wire stripper which he 

built with brushes mounted vertically 
to facilitate manipulation, 


bench. This draws off the waste as the 
stripper operates. 

As_will also be seen in the photo- 
graph, the armature is held low in 
front of the operator, where it is easi- 
est to handle. With the end of the 
shaft against the housing, and having 
started with the proper length of strip, 
the brushes draw the wires through 
successively, practically a self-feeding 
operation, the shaft turning in the 
operator’s hands. 


GADGETS SPEED 
SMALL ARMATURE REPAIRS 


The old expression “Necessity is 
the mother of invention” frequently 
portrays a complete story in its half 
dozen words. That there is not a 
single shop in this vast country of ours 
that has not, at one time or another, 
devised some gadget to facilitate its 
productive efforts, might be a fairly 
safe assumption. And that applies to 
both small and large organizations. 
From the ideas of shop men have come 
many of the tools and equipment now 
considered standard items. 
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A New Chapter in 
CRANE PERFORMANCE. 





FIG. 1—Bench armature stand hold 
small drill armatures securely duri 
winding operation. Sliding collar wi 
thumb-screw adjustment provides 

gripping force on shaft prongs. Rook 


arm has several vertical adjustments 


Down at the Texas Division | 
North American Aviation, Inc. 
small portable electric tool repair 
partment has devised a few gadg 
that help speed the winding of sma 
motor armatures. Such work is dome 
by hand since the comparatively small 
volume and irregularity of this partie 
ular type of repair hardly justifies the 
use of fully automatic equipment—i 
such were available these. days. 

Conventional machinist’s vises were 
first used to hold electric drill arma 
tures during the rewinding operation 

all with alternating current that responds This soon led to numerous damaged 
to the touch at the C-H Master Control threads and scored shafts—a develop 
Switch. ment that made the repair job evel 
This new Cutler-Hammer AC Crane more time consuming and costly. 
Performance Control can be used with any standard ployee’s ingenuity entered the pict 
slip ring crane motor and is available at this point and an adjustable a 
on AC Cranes in manual drumtype and magnetictypes. 
Insist on this unique engineering develop- 
ment for your next crane installation, 
Write or wire TODAY 
for full information. 
Thanks to Cutler-Hammer engineers, CUTLER-HAMMER, ‘Inc., 
modern cranes are operating on AC and 1306 St. Paul Avenue, 
getting DC performance. No longer Milwaukee 1, Wiscon- 
must factories install expensive equip- sin. Associate: Canadian 
ment for generating direct current. No Cutler-Hammer, Ltd., 
longer must these plants install cranes Toronto, Ont. 
equipped with mechanical load brakes. 

With the new Cutler-Hammer AC Engineering Excellence finds its Greatest 
Crane Control, complete load-control is Reward in the Respect and Confidence 
at your finger-tips at all times... . Five rae 
definite and selective speeds of hoist- 
ing and lowering; full dynamic braking; 
timed load acceleration and decelera- 
tion that fits the type of operation; ac- : tees 3 : 
curate jogging that safely places even seine shaawipts iho , =f FIG. 2—Lead-twister made froma jet 


the most unwieldy load “on spot"... SOE | TE of fibre board and a spiral-twisted 

of stiff wires does a perfect } 

saves thousands of man-hours for # 
chore alone. 
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In the great jobs of wiring that will follow Victory, 


electrical engineers, competent contractors and 
their licensed craftsmen will achieve the utmost 
satisfaction by using products soundly engineered 
for the job. The National Electric System of wires, 


cables and raceways, which is designed far 





above minimum safety requirements, insures-long 
life, faithful service, facility in installation. Be 
sure you know the complete National Electric 
System, so you will be well prepared for post-war 
electrical planning. Write for a free copy of our 


350 Page Engineering Data Book. 
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PROFIT 


- 


@Just depend on Aerovox replace- 
ment capacitors for servicing those 
worn-out motor capacitors. Mini- 
mum stock takes care of maximum 
requirements. Adequate selection 
— quick action — satisfaction — 
PROFIT. 














UNIVERSAL REPLACEMENTS 


@ Aerovox offer, ‘YDes 
$ 22 universal t 
eg replacements for 110-vol om 
on; 6 types for 220-volt Pree 


@ These 28 univ 
ersal types ca 
- n tak 
— of 90% of all iedontmandiant 
@Pacitor replacements. : Xs 





@ Handy Aerovo 
x Conversion 
rs Chart 
Niversal replacement mee ie 
Previously available type ey, 






















) HAMILTON, ONT 


16,N.Y.- Cable: ‘ARLAB 


ada AEROVOX CA 


Export: 13 E.40S1. NE 











FIG. 3—Storage rack for small arma- 
tures is convenient for handling and pro- 
tects units from possible damage. Sim- 
ilar single-row rack with top plate to 
hold armatures upright is used for bak- 
ing units. Here, North American em- 
ployee, L. F. Dooley, loads a storage 
rack with spare armatures. 


ture holder was built. . It consists es- 
sentially of a flat steel base plate on 
which is mounted a pivoted steel 
rocker arm, the supports of which are 
sufficiently high to permit adequate 
adjustment in the vertical plane. The 
front of the arm has a deep, wide 
horizontal slot with its interior drilled 
out to accommodate the round arma- 
ture shafts. The exterior of this part 
of the arm is rounded to accommodate 
a steel collar with a thumb-screw pres- 
sure device. Once the armature shaft 
has been inserted, the thumb-screw is 
taken up sufficiently to squeeze the 
“prongs” of the arm around the arma- 
ture shaft and hold it rigidly. The 
“tail” of the arm, which retains the 
square shape of the original stock, has 
a vertical slot which rides over a verti- 
cal adjusting bar (welded to the base 
plate) equipped with several holes. 
The rocker arm is held securely at 
any vertical adjustment by passing a 
bolt through the tail of the arm and 
the desired hole in the adjusting bar. 
The entire .assembly can either be 
screwed or clamped to the bench top. 
(See Fig. 1) 

Once the armature was wound, the 
problem of doing a good “lead twist- 
ing” job arose (strands of the fine 
armature wire twisted together for 
connection to the commutator). An- 
other employee, not satisfied with 
using a.nail or wood stick, devised a 
gadget to do this. chore in a quick and 
perfect manner. The “lead twister” 
consists of two 4-inch pieces of fairly 
stiff wire “spiral-twisted” together. 
Over this twisted pair is placed a two- 
inch long piece of fibre (about #-in. 
wide) in the center of which is cut 
an oblong slot just large enough to 
fit the wire so snugly that it will turn 















or rotate if pushed along the lengthot 
the wire. The action is similar 
familiar toy made up of a thin m 
propeller, a metal collar, and a len 
of twisted-pair wire. By slidin 
collar along the wire, the prop 
started rotating and would whirl 
into space. Each end of the ie 
twister has a 90-degree hook. One 
these hooks is placed in the loop off 
armature leads, the fibre bar (do 
near the armature) held rigidly 
pulled toward the operator ¢ 
the wire to rotate and twist the arm 
ture leads perfectly. The gadget is then 
turned around and the other hook ep 
gaged in a looped armature lead and 
the process repeated. Net result: 
armature leads- are now perfectly 
twisted (see Fig. 2) and time ga 
add up to thousands of man-ho 
When dipped and ready for 
the armatures are placed in a 
made from a wood block, 2 in. by 4im 
with vertical holes to accommodate | 
armature shafts. The holes are dri 
far enough apart to permit free’ 
_culation of heat around the armatt 
A flat fibre or steel template, W 
holes to match those of the rack 
placed over the armature shafts (i 
to keep the units in an upright pos 
during the baking process. ~ 
The same principle is used for St 

age purposes, except the block is equi 
ped with three rows of holes} 
being on a bevel and one in the centéh 
Blocks of this type (see Fig. 3), d& 
signed to hold 36 armatures for + 
inch electric drills, not only add to 
convenience of handling but also pro- 






































tect against possible damage of the Pract 
units. conti 
stalle 






































A. J. McGIVERN, 9 srecko 
Chicago Electrical Wholesaler’ 26 
ciation, warns Illinois Inspectors 106 ® 
miniature depression awatts We 
trical construction industry 1mm 
after the war—vunless 50 
done. His answer: Rewtre 
to modern adequacy stam 
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CURTISTRIP 


Pe Fa ae. 
i 


Yleal fer 


CONTINUOUS 
RENCH LIGHTING 


and 


A MULTITUDE OF 
SIMILAR USES 
































Practical, good-looking, sturdy . . . here is by long odds the best 
continuous wireway fluorescent unit for single lamp industrial in- 
stallations. 


CurliStrip is a self-contained unit which is available in three reflector 
designs . . . giving the contractor a single unit which has sufficient 
modifications to work out a great variety of difficult lighting problems. 


CurtiStrip Deep Reflector Units are designed for general lighting or 
ized direct lighting over work benches, etc. . . . the Shallow 
or Units provide a wider spread of lighting and are found ideal 
al lighting when mounted below-eye-level . . . the third type 
ded with an Asymmetric reflector which directs the light to 
@ side, making an ideal unit for cove applications or for illuminating 
Ng and vertical surfaces such as seal boards. SHALLOW 


) Special jobs can readily be worked out since reflectors can be 
channel on any spacing and convenience outlets spotted in 


units the reflector surfaces are finished with the exclusive 

. a tough, extremely white reflecting surface having 

fesistance to discoloration and making maintenance and cleanli- 
simple and low-cost procedure. ASYMMETRIC 


foday for fully descriptive data and sell any number of installa- 
that may now he slipping through your fingers. 





Y 6135 WEST 65TH STREET, CHICAGO 38, ILLINOIS 
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On any fluorescent fixture 
project, you'll save a lot of time 
(and often a lot of money) if you'll 
call in an experienced Day-Brite 
Engineering Representative to 
help you with any problem in- 
volved in the job! (P. S.—Save 
this page for quick reference.) 


* 
| AES P your nearest “Day-Brite”’ Engineering Representative 


ATLANTA 1, GEORGIA 
Henry F. Barksdale 
P. O. Drawer 1304 


BALTIMORE 17, MARYLAND 
Sam Masland 
621 West North Ave. 


BROOKLINE 46, MASS. 
Detweiler-Bell Co., Inc. 
60 Dwight St. 


CHARLOTTE 2, N.C. 
Gordon Wells 
219 Builders Bidg. 


CHICAGO 6, ILLINOIS 
C. B. Thorsen 
866 Civic Opera Building 
CINCINNATI 20, OHIO 
H. C. King 
418 Resor 
CLEARWATER, FLORIDA 


F. C. Picker 
P. O. Box 264 


CLEVELAND 15, OHIO 
H.R. Greene 
420 Hanna Bidg. 
DALLAS 1, TEXAS 
H. A. Auchter 
102 Thomas Building 
DENVER 2, COLORADO 
C. D. Belt & Co. 
1530 Sixteenth St. 
DET! gd R Sagar 
1230 Weer , 


INDIANAPOLIS 4, INDIANA 
Scott-Jaqua Co, Inc. 


316 Indiana Terminal Whse. 


KANSAS CITY 8, MISSOURI 
H. A. Roes & Company 
2017 Grand Avenue 


LOS ANGELES 13, CALIF. 
K. O. Kershaw 
423 Molino St. 


MEMPHIS 3, TENNESSEE 
Munding Electric Sales Agency 
166 Monroe Avenue 
c/o Builders Exchange 


ss 8, + orang 
5816 we Washington Bivd. 


NEW ORLEANS 12, LA. 
Paul Hogan, Jr. 
823 Perdido St. 


NEW YORK 6, N. Y. 
Chippindale Electric Co. 
92 Liberty St. 


300 Brandeis Theater Bidg. 


PHILADELPHIA 6, PA. 
Hopkin Bros. 
116 N. 7th St. 


PHOENIX, ARIZONA 
J. E. Redmond Compan 
Post Office Drawer 86 


The PARALUME— pictured above—is a commercial fixture furnished 
with two, three or four lights. Suspension or surface mounting. 


PITTSBURGH 21, PA. 
H. B. Parke Company 
Box 8710 
Wilkinsburg Branch 


5, OREGON 
R. M. Camnitz 
202 Studio Bidg. 


ST. LOUIS 7, MISSOURI 
City Sales, Inc. 
5401 Bulwer Avenue 


ST. PAUL 5, MINN. 
Paul J. Murray 
295 S. Howell 


SALT LAKE CITY 1, UTAH 
Raymond Ackerman 
318 Dooly Block 


SAN FRANCISCO 3, CALIF. 
mes: B. Squires Co. 
1277 Howard St. 


bins 2 3, NEW YORK 


Surtees 
622 James St. 


Write for Paralume Bulletin F-50. 


DAY-BHRITE LIGHTING 
Incorporated 


5433 Bulwer Ave. St. Louis 7, Mo. 
TMs Reg. U. S, and Foreign Countries 


_ Quality OF 


oo, FOR 
THIS LABEL 


@ Nationally distributed through leading electrical supply houses 
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PISTON INSPECTION 
gWDER FLUORESCENTS 


fe manufacture of the huge engines 
tat eonsttute the power plant of the 
B-29. super- bomber embodies, for the 
most part, precision work. Careful 
jon of the component parts along 
the production line is a highly im- 
portant phase of the process. Defective 
paris are discovered and discarded all 
along the line. When the completed 
; ee its final test run it is a 
mechanism commanding the 

ith of the pilots who fly the ships. 

To assure the best inspection results, 
Chrysler Corporation’s Dodge- Chicago 
Plait; where numerous engines roll off 
the assembly lines daily, uses high in- 
tensity fluorescent lighting at its in- 
spection stations. Typical of these in- 
sllations i is the lighting on the piston 

ion tables, where the final check- 
wp is made before the pistons pass on 
to the assembly department. 

Localized lighting is used in this 
area, Industrial type fluorescent units 
are employed, each fixture containing 
to, 100-watt, 3,500 degree white 
limps. The units are mounted 27 
inches above the table surface and 
spaced 18 inches between ends of re- 
fietors, The fixtures are mounted to 
wood supports resting on table-top 
standards, 


mts are plug-connected to con- 
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ane PISTONS for B-29 bombers undergo final inspection on these benches 


ooded with 85 footcandles (average) of fluorescent illumination. 

























duit facilitate 


fitting receptacles to 
quick replacement should a unit fail. A 


new fixture is substituted for the 
burned out one while repairs are made 
so continuity of high level lighting is 
always maintained. 

The illumination intensity varies 
from 150 footcandles directly under 
the units to 60 footcandles at the ex- 
treme edge of the table. Average in- 
tensity over the normal working area 
of the table is approximately 85 foot- 
candles. Net result is a better inspec- 
tion job. 















































































RENOVATION OF CLASSROOMS in 
Shades-Cahaba School, Birmingham, Ala- 
bama, included new Venetian blinds, 
painting, rewiring, germicidal units and 


continuous row fluorescent lighting. 
Resultant illumination is 20 to 35 
footcandles. 


SCHOOL RELIGHTS WITH 
CONTINUOUS ROW FLUORESCENT 


An outstanding school lighting 
job employing fluorescent fixtures 
throughout, germicidal lamps in the 
elementary rooms, installation of Vene- 
tian blinds, and redecoration of walls 
and ceilings was recently completed in 


* Shades-Cahaba School in Birmingham, 


Alabama. 

The building is both elementary and 
high school with 25 classrooms, audi- 
torium, library, lunchroom, and offices. 
It had been allowed to run down with 
the result that the old lighting system 
provided not more than two to four 
footcandles of unevenly distributed 
illumination. 

The new fluorescent system provides 
20 to 35 footcandles of light, well dis- 
tributed through the rooms. Two rows 
of ceiling type fixtures, mounted end 
to end, are provided for each room 
with six or seven sections per row, 
depending on the size of the rooms. 
Each unit is equipped with 48-inch, 
40-watt white fluorescent lamps. 

The installation of germicidal lamps 
consists of four units per room, each 
unit equipped with a GE Uviare 30- 
watt..lamp. mounted about seven -feet 
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Guards for 
Every Purpose 





MGILL 


Portable Guards save time, help to 
eliminate mistakes and spoilage and 
reduce eye-strain and fatigue. Lamp 
breakage is also reduced. Built to 
withstand hard usage, they last a long 
time and pay for themselves many 
times over. Ask your electrical whole- 
saler or write us for complete infor- 
mation on McGILL Guards. There is 
a type to fit every requirement. 


MSGILL 


MANUFACTURING CO., INC, 
Electrical Division 


VALPARAISO, INDIANA 
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from the floor. These lamps provide a 
disinfection of the atmosphere of the 
room equivalent to 60 changes of air 
per hour. The air change in the aver- 
age classroom is only seven per hour 
for the winter months. 

The lighting is controlled by two 
switches, one for the row nearest the 
windows and one for the inside row. 
Thus the row nearest the windows may 
be cut off if not needed. A separate 
switch also controls the germicidal 
lamps. Additional convenience out- 
lets in each room take care of such 
visual education aids as motion picture 
and sound equipment. 

Fluorescent lighting units for all 27 
classrooms and the library totaled 324 
“Grenadier” fixtures by Wakefield 
with two 40-watt lamps in each. These 
fixtures have louvered bottoms and 
plastic side panels. Conditions in the 
laboratories and auditorium were such 
as called for the Wakefield “Commo- 
dore” units. Corridor lighting was 
supplemented by installing such old 


-fed from a 2,300 volt primary. 











units, taken from the classrooms, 
The building was rewired thre 
out in order to insure proper cq 
ity and regulated voltage. Useg 
continuous “Grenadier” reduced’ 
ing considerably, the wiring being: 
along as an integral part of the 
tures. This made a minimum gz 
of ceiling outlets necessary, pre 
not more than one-third as many 
previous types of lighting. i 
The wiring system is of 3-wire,] 
230 volt secondary distribution 































are four 24-circuit and two 16 cif 
distribution panels with an entram 
capacity of 600 amperes. x 

In redecorating the rooms to j 
vide the best seeing conditions, cé 
were painted a flat white with @ 
proximately 85 percent reflecting vali 
and walls and blinds were finished i 
a light pastel green with an initial te 
flecting factor of 55 percent. The door 
and window trim is a slightly darker 
semi-gloss green. 











INSPECTION LIGHTING 
BY MERCURY 


High-level inspection lighting is 
provided by a combination of the new 
Westinghouse 3000 watt mercury lamps 
with 1000 watt incandescent bulbs for 
color correction. The installation 
shown by the accompanying illustra- 
tion was made in the slab inspection 
area of the plate mill at Geneva Steel 
Company’s plant in Geneva, Utah. 

The three kw. mercury tubes are 
placed in open-end porcelain enameled 
reflectors while the 1000 watt incan- 
descent lamps are used in -high-bay 


fixtures. Thirty mercury units ate 
used to illuminate the inspection arta 
and are hung by rod hangers from the 
steel truss chords to a mounting height 
of 42 feet above the floor. Two parallel 
rows of mercury units run down the 
high-bay area on 28 foot centers with 
individual units spaced 25 feet apatt 

To obtain a satisfactory degree 0 
color correction, the 1000 watt incat- 
descent units are installed in two alter- 
nate rows with the individual fixtures 
also mounted on 25-foot centers. — 

The average resultant illuminatio 
on the working plane is 50 footcandl 
of well diffused, color-corrected ¥ 


























COMBINATION LIGHTING. which consists of three kw. mae : 
watt incandescent lamps provides 50 footcandles of color-corrected sumina™ 
for slab inspection. Workman in foreground is “scarfng” 4 slab to # 









surface imperfections. 
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- apart. 

ree of ee a one man mr 1S diag or | 

i Es new Lighting Products units. 


feature is the L.P.I. patented Hingell 
After the housing, which contains all 
es is hung, the metal reflector is 

. This relieves the worker’ of supporting ¢ 
soe ale weight while closing up and permi 
use of both hands while servicing. Other f 
are separate starters that can be changed wit 
lamp removal, drop ends for socket \protection’ 
and K.O.’s in ends for pull switches and continu- 
ous mounting. Available in 2-40W, 3-40 


LIGHTING PRODUCTS INC. 


HIGHLAND PARK a: ILLINOIS 
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The best lighting system is no better than its lamps 


—and no lamps are better than Westinghouse. 


Their efficiency is outstanding because 


research never stops 

raw materials are the best obtainable 
manufacturing technique has been refined to the 
highest degree 


testing and seasoning assure top dependability. 


These are the reasons why Westinghouse Lamps are prime 
business builders. Just as they bring out the best in any light- 
ing system so they will produce sales—real prestige business— 
the kind that lasts. Westinghouse Electric & Manufacturing 
Co., Bloomfield, N. J. 








JUST THE TICKET” 


for Your Immediate Needs 
and Re-Conversion Work 





Low-Cost BLACKHAWK 
Pipe Bender 
has EVE RYTH 4 N G! DIFFUSED ILLUMINATION from reverse coves using cold cathode fluores- 


cent tubing lights escalators in Hutzler Bros. department store, Baltimore, Md. 











‘9 COMPACT 

@ PORTABLE COLD CATHODE to length and curvature to fit the cove, 
and is operated at 30 ma. Cold 

@ ONE-MAN OPERATION ESCALATOR LIGHTING cathode tubing installed in 1938 in this 























The flexibility of cold cathode fluor- store is still in operation. Long tube ae 


@ ON-THE-JOB ACTION escent tubing makes it admirably life and flexibility of design to pro- 


@ BENDS PIPE AND suited to the lighting of escalators. An vide a desirable architectural effect 
RIGID CONDUIT excellent example of this flexibility were factors influencing the selection 
FROM 1” TO 4” is the installation in Hutzler Brothers of this type of light source for this 

Department Store, Baltimore, Mary- application. 
You bet! — and Blackhawk Hy- land. Here the architect, James R. The design of the reverse coves in 
draulic Pipe Benders operate at Edmunds, Jr., has made lighting a _ this installation were carefully worked 
any angle — avoid kinking, Save part of the architectural treatment by out so that the light source is shielded 
need for heating or cutting and providing two reverse coves in the from view, the interior surface of the 
threading and use of elbows and ceiling over the escalators. These cove is evenly lighted, and the total 
couplings. Compact 10 or 20-ton coves not only furnish an intensity of light produced is efficiently utilized. 
ram and big range of attach- over five foot-candles of well diffused The successful application of thes 
ments also handle many other illumination, but also provide a direc- _ criteria to the design of other architer- 
bend, straighten, press, push, tional effect for traffic flow. tural lighting elements in this store 
pull, spread and clamp jobs. Each cove is equipped witha 15 mm. contribute to the artistic and decorative 


3500° white fluorescent tube tailored treatment throughout. 












Right — Easy to 
operateevenonlad- | 
der. Below — Rolls 

right to the job. 
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| Fluorescent tube. 







‘ 
.. Hard plaster : 
firushed Flat white 
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pa . ; ‘AIL OF REVERSE COVE showing dimensions, curvature of cove, lost 
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© aie at the record. 


Prior to Pearl Harbor, MITCHELL 
creations boomed lighting sales and 
profits to a new peak. Then... 





COVE, 
Cold 
in this 




























x tube conforming with wartime restrictions, 
) pro- MITCHELL led in originating new, 
effect exclusive designs that helped you meet 
ection ‘industry’s critical need. At every stage, 
r this MITCHELL ingenuity, engineering and 
: resources assured you the most complete 
hited quality line. A guaranteed line. A line 
orked that enabled you to render a thorough 
ielded lighting service to your customers. 
of the That’s why MITCHELL became first 
| total in popularity with those who bzy 
lized. ...as well as those who se//! 
these 
hitee- 
store 
rative 
mead 
‘ sh 
x 
- 
Mitchell Manufacturing Company 
2525 CLYBOURN AVENUE, CHICAGO 14, ILLINOIS. 





West Coast Factory and Sales Office: — 
1019 N. Madison Ave., Los Angeles 27, Cal. 
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PAINE 
ANCHORS 


DEFY 


SHOCK - STRESS 
and VIBRATION 


Place Paine Lead Expansion anchor in hole, 
tap with setting tool and‘ tighten for perma- 
nent, safe anchorage in masonry and concrete. 
Eliminates time and labor wasting call-backs. 
Precision threaded and rust resistant. 


900—Machine Screw Type—available in 9 
standard diameters from 6-32 to 5". 
910—Bolt and Nut Type—available in 4", 
3", '/o" diams. in standard 

lengths. 


911—for extra heavy an- 
chorage. 


am 


——_ 


| 


910 


PAINE pritt sits 


Drill anchor holes with Paine 
Carboloy Tipped Drill Bits. 
They cut masonry and concrete 
50 to 75% faster... assure 
clean, round, accurately-sized 
holes . . . prevent fractured 
surfaces and eliminate noisy 
pounding. Can be used in any 
rotary drill (slow speed). 
Available in sizes 3/16 through 
144" diams. (graduated in 
1/16" sizes). 


Ask your Supplier or write for catalog. 


THE PAINE COMPANY 
2961 Carroll Ave., Chicago 12, Ill. 
Offices in Principal Cities 


‘PAINE - 
and Hancine DEVICES 


HIGH INTENSITY LIGHTING of task for equal seeing visibility is obtainsd: q 
at United Engineering Company's San Francisco plant with 150 watt shielded 
adjustable units. 


LIGHTING IN INDUSTRY 
EQUAL VISIBILITY 


For precision machines such experts 
as Luckiesh and Moss have said that 
illumination levels can be as high as 
700 footcandles in order to be as 
visible as eight-point Bodoni type un- 
der uniform illumination of 10 foot- 
candles. In a machine shop such levels 
are difficult to attain and still keep the 
brightness ratios in line. 

However, at the United Engineering 
Co., San Francisco, Star Delta Elec- 
tric Works, electrical contractors, and 
C. W. Macy, lighting engineer for 
Pacific Gas and Electric Co., worked 


out a happy solution. General illum 
nation in the plant is about 30% 
footcandles from high bay ineand 
cent units of 1,500 watts combi 
with two-lamp, 48-in. industrial | 
rescent fixtures and 60-in. industt 
fluorescent fixtures. But the real pu 
on the precision work itself is supp 
from a special local lighting unite 
taining a 150-watt reflector spe 

in a louvered metal housing which 
vents glare and keeps the housing’¢0 
This builds up intensities of around: 
to 700 footcandles depending 
distance of the unit from the works 
retains an approximate 10 to 

of brightness. 





Metal buffing 


Business machines 


Bookkeeping. 


Own handwriting in pencil 
Task 





Precision adie making.----.--- 


Fine sanding and finishing-.--- 


Using steel! scale-Kt inch divisions 


PSR... nck enna wn no gin bin 


Newspaper text matter.._------- 


Distinguishing black thread on black cloth. ..---~- a 


—— ee ee ee ee ee ~ 


~ 


Metal finishing~surface grinding..------------—~.__ ~~. 


White thread on white crepe cloth. 1 --------- a 


Mediiurn grade assembling and inspection..---—+~-~--..- 


—_ 
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LOGARITHMIC FOOTCANDLE SCALE indicating illumination 

on various visual tasks for equal visibility with 8-point Bodoni book type 4m 

uniform illumination of 10 footcandles. (From reports by Luckiesh 
Normal vision and a fixation-distance of 14 inches are assumet 
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GEARREAD MOTORS 


These are the good reasons why gearhead motors met 


_ with such immediate success when The Master Electric Com- 


i pany originated and pioneered the first line of gearhead 


motors, years ago. 

" These are the good reasons why more gearhead mo- 
tors in use today carry the Master name than all other 
makes . . . COMBINED. 

These are the good reasons why Master Gearhead 
Motors will help you save money and still add greatly to 
the convenience, compactness and safety of your motor 
driven machinery. For best results, use them for either your 


plant or your products. 


THE MASTER ELECTRIC COMPANY @ DAYTON 1, OHIO 
















“Material Spoilage Was Greatly 
Reduced When We Installed 


BUSS FUSES 


In Our Heat Treating Furnace Circuits” 


=—Mr. John Burchfield, 
General Maintenance Supt., 
Iron Fireman Manufacturing Corp. 















































Why BUSS Fuses greatly reduce 
or entirely prevent needless blows 


The fuse case is designed to insure good contact on 
the link, even when the fuse is renewed by an inexperi- 
enced person—and it is so designed that vibration or 

> heavy overloads or: the. constant heating ‘and ‘cooling 

7, of the fuse will not permit poor contact to develop. 

Thus excessive heating, which causes fuses to blow 
needlessly, is prevented. 


The fuse link used is the famous “‘BUSS Super-Lag.”’ 
| It has lag-plates attached to it. These give it a time-lag 
| so long that it will reduce to an extent not possible with 
| any other renewable fuse, the number of shutdowns 


“eaused by needless fuse blows. 
Why BUSS Fuses 


Don’t Blow Needlessly 





Prevent future trouble in your plant 
-by doing this today 
Pass the word along that all purchase records dealing 
with circuit protective devices should be immediately 


| ; in the design of the FUSE- 
changed to call:for BUSS Super-Lag Renewable fuses. CASE help make it possible 





10 FEATURES 





SS 


Then, as fuses are replaced or new installations made, - and 
_— your plant will automatically get the benefit of the CI ee 
carefree, trouble-proof protection that BUSS Super-Lag 
fuses afford The SUPER-LAG 
‘ development in the FUSE-LINK 
BUSSMANN MFG. CO., ST. LOUIS 7, MO. Bieri: Sue ws 


Division McGraw Electric Company 





: | SOLD THROUGH 
Ce FUSES WHOLESALERS 
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FOR EFFICIENT POWER DISTRIBUTION 
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STRIPPING CABLE 


“Would the individual con- 

© ductors of nonmetallic cable be 
approved for conduit installation? 

“Would it be permissible, on the 

load side of meter, as shown, to use 

three No. 6 conductors in a short run 













\Meter 
socket 


‘I conavit 


Ei. 
condu let 


“Wo.6-3w. cable 






ofl inch conduit with an “L” condu- 
let according to exceptions shown for 
Table 4 of the National Code? 

“The plan is to bring No: 6 non- 
metallic sheathed cable under building 
lo the “L” condulet where tt will be 
secured by a connector. At the “L” 
the outer braid will be stripped off and 
the three conductors run through 1 
inch conduit to the socket.”—E.J.M. 





No, the above treatment and 
@ use of nonmetallic cable would 
tot comply with the National Elec- 
trical Code requirements. 
a the outer covering was removed, 
the-paper, jute and other filling would 
y come off leaving a single 
id rubber covered wire, the braid of 
would not be flame-retardant. 
ate, there are two. conditions which 
0 not comply with the Code, viz: 
braid instead of the two re- 
quired for No. 6 wire and the lack 
tetardant on the braid. 
i protection against mechanical 
injury to the nonmetallic sheathed 
Tequired or is desired, then a 2 
iduit could be used into which 
ed cable could be pulled. As 
= seule has an outside diameter of 
: t B inch, the area of the cross 
Pag is about we square inches and 
~~ sillaiiest size 
would be conduit to take this 




























2 inch. 
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mF, ppd M. SQUIRES 


New York Foor a ~ _eppelantaieae 


WESTIONS ON THE CODE 


Please note that we are answering 
only the question asked and are not 
mentioning anything about the pro- 


priety of attaching the cable to the - 


underside of the floor beams as indi- 
cated on the sketch and which we be- 
lieve to be unsafe.—F.N.M.S. 


OUTLET BOXES 
“Ts it true that boxes must be 


4 © used at every outlet on an 
open knob and tube wiring installa- 
tion?” —H.E. 


No.’ Section 3014 of the Na- 
e tional Electrical Code answers 
your question as follows: “A box shall 
be installed at each outlet, switch or 
junction point of conduit, electrical 
metallic tubing, surface metal raceway, 
armored cable or nonmetallic sheathed 
cable and at each outlet and switch 
point of concealed knob and _ tube 
work.” The fact that open or exposed 
knob and tube installations are not 
included indicates that boxes are not 
required by the Code on such installa- 
tions.—G.R. 


WIRING SHOWCASES 


“Why do showcases carry the 

© label of the Underwriters’ 
Laboratories, Incorporated, but have 
raceways consisting of thin wall 
tubing smaller than 4 inch. An article 
appearing under this heading in the 
January issue stated that a contractor 
should not install a raceway smaller 
than 4 inch in any showcase?” —G.]J.P. 


This is an excellent question. 

e A manufacturer of showcases 

or any other type of wired appliances 
who plans on obtaining the approval of 
the Underwriters’ Laboratories, In- 
corporated, for his product may obtain 
permission to use raceways smaller 


than the regular trade sizes providing — 


actual examination and tests. conducted 
by the Laboratories indicate that such 


and SLeNN ROWELL 


Electrical Engineer 
Fire Inspection Bureau 
Minneapolis, Minna. 


raceways may safely be used within 
his particular product. Actually this 
simmers down to the fact that a con- 
tractor in the field cannot be expected 
to have the facilities for duplicating 
the varied approved products now in 
use, and for that reason the National 
Electrical Code limits the use of tubing 
smaller than 4 inch to underplaster ex- 
tensions and for enclosing leads of 
fractional hp. motors. 

The manufacturer can provide spec- 
ial tools and machinery for the manu- 
facture of his product, and in many 
cases the entire wiring of an appliance 
or device may be completely assembled 
as a wiring harness and then incorpo- 
rated with the final product during its 
actual construction making it possible 
to accomplish many things that could 
never be duplicated in the field without 
an excessive expenditure of time and 
money. Then too, articles bearing the 
UL label of approval are constructed 
in accordance with specifications cover- 
ing not only materials used but also 
their application, and samples are 
checked periodically by trained engi- 
neers to assure continued compliance 
with the specifications. If each con-. 
tractor were permitted to use a race- 
way of his own choosing this same 
rigid inspection could not be duplicated 
by local inspection authorities as they 
do not have the necessary facilities at 
their disposal nor the time required to 
conduct proper test.—G.R. 


LENGTH OF PORTABLE CORDS 
QO _ “TI have been asked to show 
© where in the Code it states the 
length of cord to appliances and lamps 
should be six feet from receptacles or 
where vacuum cleaners and portables 
can have 25 foot lengths. Can you 
supply data specifying the permissible 
lengths for the different usage and 


safe handling of these appliances?”— 
G.H.B. 


The National Electrical Code 
e does not regulate the lengths 
of flexible cords on portable appliances. 
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MAKES HANDLING EASIER 
SAVES TIME AND COSTS 


Here’s a brand new, easy, quick way to 
handle heavy reels efficiently. Requires 
no jacks or other cumbersome methods— 
merely roll the reel up the low incline 
into position on the rollers. Convenient 
— sturdy — light weight — built to carry 
loads in excess of that normally required 
for maximum reel sizes. 


Style A—weight 50 lbs.— Style B—weight 110 lbs.— 
width 28 inches—capacity width 48 inches—capacity 
2,000 lbs.—$37.50 F.O.B. 4,000 lbs.—$75.00 F.O.B. 
Cincinnati. Cincinnati. 


| ROLL-A-REEL 
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Write for full descriptive bulletin. 











Inspection Bureaus have for 
endeavored to limit the lengths of gon 
on table and floor lamps, radios, togy. 
ers, irons, etc., to not over six feet anj 
thus have worked up a sort of unwri. 
ten rule around that limitation, 7 
have, however, also realized that, 
vacuum cleaner with only a six fog 
cord would be of little Practical tse 
(or would it be very useful in forcing 
the installation of a great many mor 
receptacles in every room?) 

The only code rule which could hk 
used in an attempt to indicate in som 
way, the suggested lengths of cords, is 
found in Section 2110 where it ig fe. 
quired that one receptacle be provided 
for every 20 linear feet of the total 
distance around the room. This would 
mean that no point along the wall 
would be more than 10 feet froma 
receptacle and that therefore a cord 
would not need to be over ten feet long. 

However, as stated above, there is 
no rule governing the lengths of cords, 
—F, N. M. S. 


MOTOR FOR PUMP HOUSE 
QO I have inspected a small pump 
= 


house containing a motor 
driven pump which is used to pump 
kerosene only. Should this motor ond 
all other electrical equipment be of the 
explosion-proof type?—R.F. 


A No definite answer to your 
@ question can be found in the 
Code. However, the Code Committee 
issued an interpretation on June 4, 
1942 which covers your question. That 
interpretation reads as follows: 

“Section 5001 contemplates that the 
authority enforcing the Code shall de- 
termine when a particular premise of 
installation of apparatus conforms to 
the Code description of a hazardous 
location.” 

Probably the safe rule for you 10 
follow is to determine the flash point 
of the liquid or liquids to be handled, 
and if the flash point is higher than 
the ambient temperature is ever likely 
to be within the room or building ™ 
question special explosion-proof equip: 
ment is hardly necessary. If, however, 
the ambient temperature within the 
room or building is found to be above 
the flash point of the liquid bem 
handled even if only for a compare 
tively short duration, the © 
electrical installation should be of the 
explosion-proof type. Kerosene varies 
in flash in accordance with State laws, 
so it is necessary to determine © 
actual flash point. In some states 
may be in the neighborhood of 
degrees Fahrenheit, and it 1s 14 
to expect ambient temperatures 
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CAPTAINS OF | 
INDUSTRY 
Plant your flag 
on top,too! 
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This year we’ve got * 


, ; 9 
a d = to make Ta. | CAPTAINS of INDUSTRY—here’s 

ae got to lend Uncle Sam a: aN ocd Ron 
got fa make 2 25 / in 2 chunks almost as Check List 








at the 















I de- 

| if 

a6 much as we lent last year in 3. Which means that, in the for a successful plant drive: 
a i : 

rdous hating 7th War Loan, each of us is expected to buy te Got your buy of tha Ok Wis ean Coe 
a BIGGER share of extra bonds, pany Quotas” from your local War Finance 


yu to Th mrs } " Chairman. Study it! 

point ¢ 27 million smart Americans on the Payroll Savings Determine your quota in E Bonds — the 
idle, f Plan are getting a headstart! Starting right now they are backbone of every War Loan. 

than boosting their allotments for April, May and June—so that Arrange for plant-wide showings of “Mr. & 


ikely the ‘ ree Mrs. America”—the new Treasury film. 
in y can buy more bonds, and spread their buying over Distithate. “Baw to. Get Theat eee 


quip- more pay checks. War Finance Division booklet explaining 
ever, the benefits of War Bonds. 


+ + 











| the Our Marines went over-the-top at Iwo Jima in the greatest, % Circulate envelopes for keeping bonds safe. 
bove = hardest, battle in the Corps’ history. Now it’s your turn! %* Display 7th War Loan posters at strategic 
being Sur quota in the 7th is needed to help finish this war, side- points. 
5 : : : , i j %* And—see that a bench-to-bench, office-to- 
en i oe bald prosperity. So, captains of industry, office 7th War Loan canvass is made, 
f the t your flag on top — like the Marines at Iwo Jima! Fe 
aries 
laws, The Treasury Department acknowledges with appreciation the publication of this message by 
» the 
‘o N 
: ELECTRICAL CONTR 
tural 


% This is an official U.S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Council * 
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TELEVIS 
DEPENDED UPO 










Because Cannon Plugs and Recep- 
tacles were designed especially for 


use in critical circuits, they were 







incorporated into the first tele- 
vision hook-ups. Says Harry R. 
Lubcke, Director of Television for 
the Don Lee Broadcasting System: 


“We find Cannon Connectors indis- 
pensable in our television operations. 
We called on Cannon in 1937 and 
what was probably the first 
all-television connector 


was fabricated.” 


ELECTRIC, 
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ONEEQ@ DAYS, HAS 






All the circuits of a modern television 

camera pass through this single master 

Cannon Connector mounted on the side of 

the instrument. Equipment for the control 

of focusing, power and intensity of image 

is connected to power sources and to pick- 

up and broadcasting equipment through 
Cannon Plugs. 

- If you are interested in 
equipment of this kind, write 
for Cannon Condensed Cata- 
log. Address Dept. A-231, 
Cannon Electric Development 
Company, 3209 Humboldt 
Street, Los Angeles 31, Calif. 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, Calif. 


Canadian Factory and Engineering Office: Cannon Electric Company, Ltd., 
Toronto, Canada 


REPRESENTATIVES IN PRINCIPAL CITIES—CONSULT YOUR LOCAL TELEPHONE BOOK 


former?”—G. F. R. 


A. boxes are now a part of 


3706. For raceways of 





might easily reach that level during 
summer months especially should there 
be some other process or device pres. 
ent which brings about an artificial 
increase in the ambient temperature 
Should the location be judged hazard. 
ous, the Code would require the use of 
Class 1 Group D approved equipment 
when subject to the vapors of petro. 
leum products.—G.R. 













LINK FUSES 

Q 1. “Please give me the meaning 
© of sub-paragraph a of Section 

2471 of the National Electrical Code,” 

—G. F. R. 










A 1. Section 2471 sub-paragraph 
e@ a of the Code states that link 
fuses of less than 600 amperes rating 
shall not be used and when used in 
ratings of more than 600 amperes, shall 
be used only by special permission. 





































2. The ampere capacity of a 

e fuse to protect a transformer 

should not exceed 200 percent of the 

ampere rating of the transformer. This 

is found in Section 4531 of the Cole. 
—F. N. M. S. 










PULL BOX DIMENSIONS wit 
On a long feeder rum of 3-inch 


0. conduit we found it necessan 
to insert several pull boxes and nowme 
have been advised that the bose 
too small. Can you furnish the rg 
mum dimensions for these boxes: fe 

























Minimum dimensions for 






E. Code and are contained in 9¢ 
14-inch tr 


size or larger, the length of pull 
installed for straight pulls 
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This, of course, applies only to such Ev 
places as may be within the scope of ap 
the Code as set forth in the “Introduc- ah 
tion” on page 6 of the Code. \ 

While there is nothing in 247] 
which limits the voltage with which — Sa 
link fuses may be used, a limitation is It ir 
found in Section 92405 which limits N 
the voltage for link fuse holders to 250, And 
The same table limits the amperage of tise. 
link fuses and fuse holders to not less If 
than 600 nor more than 1500 amperes. 

—F. N. M.S. have 
you 

QO 2. “How do you select the sh 
© proper fuse to protect a, trans- J 













Bysiness Men... 
‘ | DEAD FILES 


nt 


* | CAN HELP 
LIVE AMERICANS 


ing 

ion 

le.” 

aph 

ink 

Ing 

in 

hall 

“i Every business organization in the country has a chance now to render 

> of a patriotic service. In spite of all efforts to date, paper is still 

luc- a No.1 war material shortage. 

“71 Your dead files, old records and correspondence — all the paper not actually 
hich usable again or necessary to running your affairs—that’s war paper. Turn 
nis itin to make bomb bands, supply parachutes, ration and blood plasma boxes. 
mits Make a point of regularly salvaging all old paper around your place. : 

250. And adopt conservation as a general rule—use Jess paper than heretofore—. 
of use as little paper as possible. 

bs If you'sell your waste paper, and your local organizations 


have arranged for aid to wounded veterans, it will give 

you real satisfaction to use some of the money for this soon) eros 

purpose, or to support some other worthy community 

project. SAVE WASTE PAPER 
V TO SPEED VICTORY 


Vv TO AID VETERANS 
OR LOCAL PROJECTS 












rs: Fold them 
flat (the way the paper 
boy sells them) and tie 
them in bundles about 
12 inches high. 





18 inches high for easy 
handling by collectors. 











and Cardboard 
Goretadartec tees 
them out and tie them in 
Ho apy about 12 inches 
igh. 
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THERE IS AN 


aay \ \ | a OHIO CARBON 


BRUSH FOR EVERY 
CONCEIVABLE USE! 


STANDARD OR 
SPECIALLY DESIGNED 


























at 





gauet 


In short, the carbon brush 
service available to you, thru 
our organization, is complete. 
For your use, we have com- 
piled reference books dealing 
with every phase of carbon 
brush application and design. 
They are yours for the asking! 
We maintain a complete stock 
of standard brushes to facili- 
tate prompt delivery plus an 
engineering staff which is ca- 
pable of designing any brush 
your specifications call for. 


A Reference Book devoted exclusively to 
Welding Brushes will be off the press soon. 


WRITE FOR THESE 
REFERENCE BOOKS TODAY! 














THE OHIO CARBON COMPANY 


12508 BEREA ROAD «+ CLEVELAND 11, OHIO 















eight times the trade size of the largest 
raceway entering the box and for 
angle or U pulls six times the trade 
size of the largest raceway plus the 
total sum of the diameters of all addi- 
tional raceways entering the box. This 
requirement does not apply to terminal 
housings supplied with motors nor to 
special boxes or fittings without 
knockouts and having hubs or recessed 
ports for terminal bushings and lock. 
nuts. Therefore the boxes installed 
on the 3-inch conduit run mentioned in 
your question would have to be at 
least 24 inches long for straight pulls, 
The rule does not specify the width 
or depth of the box used for straight 
pulls, but for an angle or U pull other 
dimensions must be considered. For 

instance, when a conduit enters and 

leaves through adjacent sides of a box, 

both the width and length are deter- 

mined by the rule for angle pulls and 

when conduits enter either the top or 

bottom of the box and also two or more 

sides of the box all three dimensions 

must comply with this requirement, 

Therefore the width and length of the 

box used for an angle pull would have 

to be 18 by 18 inches.—G.R. 


METAL BOXES PROHIBITED 


QO “Revision of Section 3716 by 
© Interim Amendment No. # 
prohibits the use of metallic outlet 
boxes with non-metallic wiring s)s- 
tems. Can you explain the reasons for 
this amendment, or why are metallic 
boxes prohibited on non-metallic i- 
stallations?”—A. P. K. 


The use of metal boxes is not 
e prohibited in all cases where 
non-metallic sheathed cable is eit 
ployed. Their use is prohibited in some 
instances under two conditions: First 
under Interim Amendment No. # 
(Section 3716), where a “continuots 
underground water piping system S 
not available as a grounding det 
trode”, non-metallic outlet boxes must 
be used on non-metallic sheathed 
as well as on open wiring, concede 
knob and tube work and non-m 
waterproof wiring systems. 
Second, under Interim Amendmett 
No. 43 (Section 3372), where “non 
metallic sheathed cable having one & 
cuit conductor without individual 
sulation” is used, the boxes must! 
of non-conducting material. 4 
The reason is so that fixtures. # 
tached to the outlet boxes may surely 
be free from any poor or false ground 
and so that any fixture or face-P 
with which persons may come ©” 
contact, will not be connected ©) 
side of the circuit wiring —#. 
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THESE ANNOUNCEMENTS of new equipment are necessarily briet—for 
more detailed description, sizes, prices and other data write te the mene- 
facturers’ advertising depertments, tell them in what issue of ELECTRICAL 
CONTRACTING yeu saw the item and they will send full details to yos. 


quIPMenT NewS 


rid a 


Mercury Arc Converter Voltage Tester 


These Knopp volt- 
age testers are used 

_ for measuring cir- 
cuit voltages and for 
determining whether 
they carry a-c, pure 
d-c, or ‘rectified d-c 
current. They oper- 
_ ate on the solenoid 
principle and indi- 


A new mercury arc " 
converter which fills 
out the low frequency 
range of electronic 
equipment required in 
the growing field of 
induction heating appli- 
cations has been an- 
nounced. Designed for 
the purpose of elec- — 
tronically changing ' cate the nominal a-c 
power at commercial 2 os i circuit voltages of 
frequencies of 60 or 25 ALLIS-CHALMERS CONVERTER 110, 220, 330, 440 
gcles into 1000 to 2000 cycle power, the mercury arc type and 550, and the 
of frequency changer is particularly suitable for supplying nominal d-c circuit i 
power for forging, melting, and metal treating applications voltages of 115, 230, KNOPP VOLTAGE TESTER 
where large masses of metal or metal parts must be heated and 600. A neon-light polarity indicator in the base of the 
with this power at kilowatt capacities of 250, 500, 1000 SDP-2 tester is a new feature which not only shows the 
and higher. Units are water-cooled, requiring no ventila- polarity of a d-c circuit under test, but also enables one to 
tion or air-filtering. Allis-Chalmers Mfg. Company, Mil- differentiate between a-c and rectified d-c current as well 
waukee, Wis. as between a-c and pure d-c. This light signals the pres- 

ence of potential in daylight or darkness and provides, to- 

gether with the solenoid indicator, a dual means of detect- 

° 7 3 ing voltage. It contains a mounting in the top of the case 
Capacitor s for Electronic Oscillators into which one prod may be inserted so that only the tester 

A new line of and one prod need be handled during tests. Incoming leads 
high-frequency, par- {jf are separated from each other within the case for added 
illd-plate capacitors, 1 safety in testing heavy-power circuits. A junior model, the 
designed for use in SDP Tester is also available, which does not have the neon 
the resonant circuit polarity feature. Electrical Facilities, Inc., 4232 Holden 
or “tank circuit” of Street, Oakland 8, Calif. 
high-frequency elec- 
tronic oscillators, has 
ben develo ped. 

connected in 
parallel with an in- 
ductance coil, this 
diss HFP, water- 
toled capacitor 
constitutes the re- 
Solan circuit which 













Fluorescent Luminaire 


A new fluorescent 
luminaire, known as 
the Eggcrate Aris- 
tolite, has been 
announced. It com- 











ttermines the : ; bines lamp-shielding 
ty of the PTR ONPE pers and glass - diffusion 
tsillator, In this aeissueiesapen jt in same unit. It pro- 
tion the capacitors are operated at relatively high vides down-lighting 

; and may be required to carry heavy currents con- through eggcrate GUTH FLUORESCENT UNIT 


ly at frequencies up to several megacycles. Some louvres, plus diffused side-lighting through glass-panels. 
features are: low losses at high frequencies; uni- Fixture has panelled and die-cut ends. Glass panels and 

y high dielectric strength ; high current rating per unit eggcrates are separately removed for easy maintenance. 
Units ; and convenient mounting and connection facilities. Unit is available for individual or continuous installation 
are available in standard ratings ranging from 2000 and can be suspended from ceiling, or mounted directly to 

» 0.025 microfarad to 9000 volts, 0.0056 microfarad. . same. It is for four 40-watt fluorescent lamps. The Edwin 
Electric Company, Schenectady 5, New York. F. Guth Company, 2615 Washington Ave., St. Louis 3, Mo. 
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Tuflernel! 
in culating 
| 
materials _ 


WESTINGHOUSE INSULATING MATERIALS CATALOG 


To simplify the selection of the right insu- 
lating material, we now have available the 
new Westinghouse Insulating Materials 
Catalog 65-000. It contains complete 
dimensions, ratings and other helpful ap- 
plication data on micas, fabrics, tapes and 
papers. Ask your Westinghouse Distributor 
for a copy today, or write Westinghouse 
Electric & Mfg. Company, P. O. Box 868, 
Pittsburgh 30, Pa. 
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“REVITALIZING 
MATERIALS” 


Bk ean ete 
Your motors and machines have taken beatings in these war yeafs. 


Will they be able to meet the new par for electrical efficiency being 
set by the scores of newly-built war plants? 

Your Westinghouse Distributor is equipped to help you make 4 
full electrical check up of your plant, to find out . . . to tell you what's 
new about a lot of things electrical .. . to suggest ways to revitalize 
or replace equipment which now is obsolete or inefficient. 

“Tuffernell” Insulating Materials are just one example of the 
completeness of the help he has to offer. For instance, there's the 
new Thermoset Varnish—No. 8826-1—which offers a longert lease 
on life to many weary motors than previously was possible. It 
typical of hundreds of these “revitalizing materials” that‘he cao supply 
or is equipped to use, to help you modernize electrically. 

Don’t gamble on electrical equipment you know is dou 
Check up... revitalize...or replace... with the help of you 


Westinghouse Distributor! j008 


@ Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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Portable Electric Drills 


A new develop- 
ment of Thor “Ar- 
mored ‘jin Plastic” 
ortable electric 
ils that introduces 
a side handle type 
machine has been 
announced. The new 
side handle type 
Thor drills are iden- 





to the original “Ar- 
mored in Plastic” 
pistol grip machines, 
except for the side 
handle. The gear case, field case and handle are molded in 
specially-developed “Thorite” plastic. Drills are available 
in three speeds, 2500 rpm., 3750 rpm., and 5000 rpm. They 
weigh 34 pounds and are 7-9/16 in. in length. Independent 
Pneumatic Tool Co., 600 West Jackson Blvd., Chicago 
6, Il. 





INDEPENDENT DRILL 


Rectifier Tubes 


Two new grid-controlled rectifier tubes 
have been announced. They are known as 
TT-17 and 873. Specifications of the TT-17 
are as follows: filament—2.5 volts a-c at 5 
amps; inverse peak plate volts—5,000 volts 
de at 2 amps. Average plate current—4 
amp.; negative starting grid voltage; mer- 
cury vapor type; Size—64 by 2-5/16 in. 
with large plate connection at top, ceramic 
insulated; Small 4-pin ceramic base with 
filament and grid connection to pins. The 
873 specifications are: filament—5 volts at 
675 amps.; inverse peak plate volts—7,500 
volts d-c 5 amps.; average plate current— 'AYLOR T-I7 
125 amps.; size—84 by 2-5/16 in. with large top plate 
connection ceramic insulated; negative starting grid volt- 
age; jumbo 4-pin base ceramic insulated with metal shell; 
mercury vapor type. Taylor Tubes, Inc., 2312 Wabansia 
Ave., Chicago, Ill. 





Time Delay Relay 


This motor operated d-c 
time delay relay was par- 
ticularly developed for air- 

me radio, radar and. 
clectronic equipment but 
may be used in industrial 
applications where only 
te power is available or 
M a-c applications, The 
overall dimensions are ap- 
proximately 2-9/16 in. 
Wide by 3-13/16 in. long 
by 3-3/16 in, high. Timers 
are available for standard 

© Tanges. It has cam 
and switch operating me- 





CRAMER RELAY 
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-frequency 


chanism. Switch units are fully enclosed single pole, double 
throw with quick, double-make, double-break contacts rated 
at 10 ampere on either 24 volt d-c or 110 volt a-c. Motor is 
a permanent magnet type. Timers are available for 6 
through 30 volts d-c. They can also be supplied with stand- 
ard synchronous motor for either 110 or 220 volts, 50 or 60 
cycle. The R. W. Cramer Company, Inc., Centerbrook, 
Conn. 


Panel Instruments 


A new line of 
24-inch hermetically 
sealed panel instru- 
ments, housed in steel 
cases and immune 
from the effects of 
humidity, moisture, 
chemical fumes and 
other harmful agents, 
has been announced. 
These new  instru- 
ments, for d-c volt- 
meters and ammeters 
and for a-c_ radio- 
ammeters, G-E PANEL INSTRUMENT 
can be furnished in all standard ratings mentioned in 
American War Standard ASA Specification C-39.2-1944. 
The hermetic assembly is sealed to the steel base by a silver- 
solder operation. The metal base is secured to the case by 
means of a synthetic-rubber gasket that is coated with a 
special sealing compound. The glass seal, the soldered 
joints, and the metal ring form a completely hermetic 
enclosure for the instrument. Made for fiush mounting 
on nonmagnetic or steel panels, these new instruments incor- 
porate the standard 24-inch internal-pivot element in a steel 
case which shields them from stray magnetic fields. 
General Electric Company, Schenectady 5, N. Y. 








ASSOCIATED VIBROGROUND 


Ground Resistance Tester 


This new ground resistance tester, Model 255 Vibro- 
ground, is for extremes of wet and dry conditions. It has 
four ranges—0-3, 0-30, 0-300, 0-3000 ohms. It comes com- 
plete with self-contained power supply which eliminates 
hand cranking. Readings are direct. The design excludes 
strays from high potential networks, d-c ground currents 
or any a-c commercial frequencies, and other sources en- 
countered in plant or field. The one-piece welded metal case 
is watertight. Associated Research, Inc., 221 S. Green 
Street, Chicago 7, IIl. 
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DIE-CAST, ZINC-BASE METAL HOODS NOS. 1308, 1300, 1306—LEFT TO RIGHT 


Stop corrosion in all weather. The No. 1300 has 14” hex cap and shade- 


sprayed aluminum finish makesacom- holder hood; takes 214” shade and me- 
pletely weatherproof job; attractively | dium base lamps. Fibre gasket between 
attests to quality workmanship through- _ hood and interior seals against weather. 
out. No. 1306 — a 90° angle socket No. 1308 — same as No. 1300 but 
with shadeholder hood — has 14” _ without shadeholder hood. . . For the 
angle connection for convenient, easy outdoor tests, however tough, these 
installation on conduit. Makes an sockets “ask no favors’’ beyond yout 


attractive permanent job. orders. ARROW ELECTRIC DIVISION, 


DISTRIBUTED THROUGH ELECTRICAL WHOLESALERS 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD. CONN. Usp 
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LANGEVIN LOUDSPEAKER 

curves. The horn has a bell diameter of 25 inches, 
sth 38 inches, overall width 26 inches. It has a 
response of 110 to 6500 C.P.S. Receiver attach- 
‘are available for coupling two or four driver units 
ing the horn capable of maximum inputs of 50 and 
. The Langevin Company, Inc., 37 West 65th 
New York 23, N. Y. 








WILEY FIXTURE 
shield and louvered types, industrial and commercial designs 
with two, three and four tubes and starter or-instant type 
ballast, It can be installed either in single ceiling fixture or 
in continuous runs. R. & W. Wiley, Inc., Dearborn and 
Bridge Streets, Buffalo 7, N. Y. 


Variable Voltage Transformer 


Avtiéw variable voltage transformer’ known as Vari- 

has been announced. It offers flexibility in a-c 
voltage control. Voltage is continuously variable, without 
circuit interruption, from-zero to maximum values..A_ self- 





GULOW VARI-FORMER 


Electrical Contracting, April 1945 


_ heavy gauge shell for protection from dust and mechanical 









aligning silver contact, fingertip controlled by a knob 
switch, provides small increment voltage change throughout 
the range of the device. Standard units are auto-transformer 
type. They are available wound for constant current or 
taper wound for current proportional to voltage. Some of 
the design characteristics are drip-proof construction, high 
overload capacity, conservative ratings, low no-load loss. 
All working parts and windings are protected by ventilated, 



















damage. Windings are on shell type core, impregnated for 
immunity to moisture and humidity. Mounting provides for 
bolting to panel, support or table. Units are supplied either 
with auto-transformer winding or separate windings for 
isolation of circuits. Available for one or three*phase use 
with single control. Gulow Corporation, 26 Waverly Place, 
New York, N. Y. 


















Panel Instruments 













A new line of 13- 
in, electrical instru- 
ments has been 
developed. They 
have been designed 
to withstand the ex- 
treme conditions of 
temperature, humid- 
ity, vibration and 
shock in aircraft 
service. Immersion 
tests have shown 
their ability to with- 
stand hydrostatic 
pressures up to 14.7 
psi. without case 
leakage. These instruments are available in d-c voltmeters, 
in all practical ranges above 50 millivolts and in d-c amme- 
ters in all practical ranges above 500 microamperes. For. 
certain applications lower ranges can be supplied. Roller- 
Smith, Bethlehem, Pa. 
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ROLLER-SMITH INSTRUMENT 

























Reel Roller 


A new feel roller 
for dispensing .any 
material that is wound 
on a reel quickly, 
easily and~ safely. 
Some..of the advan- 
tages are—ramp for 
loading reel onto roll- 
ers; back roller 
mounted slightly high- 
er, preventing the reel 
from being pulled off 
the roller when cable 
is removed; reel rolls on grease packed flanged ball bear- 
ings; thumb screw, which when tightened, prevents roller 
from turning; holes for lag screws for stationary mounting ; 
five adjustable slots to accommodate various reel diameters ; 
will take any size reel up to 30 inches in width. For larger 
reels, use two réel rollers and mount end to end. The M. B. 
Austin Company, 108 S. Desplaines St., Chicago 6, IIl. 





AUSTIN REEL ROLLER 
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Division of The National Supply Co 
Scientifically constructed ovens and enameling . > ‘ 
vats into which are placed “Cenlaco" (Hot Dipped) Executive Offices: Pittsburgh, Pa. 
or foetal Gaateteontiie be exeoct inaiiateas District Sales Offices: Atlanta; Boston; Chicago; Denver; Detroit; 
baking. Non-flaking and uniform coating is : . 
an essential requirement for “Central” Conduit. St. Louis; San Francisco; Tulsa; Washington 


Houston; Los Angeles; New York; Philadelphia; Pittsburgh; 
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three sets of riders, is used primarily at night to start and’ 
stop the blower periodically if the humidity is too high. 
Three on and off predetermined operations are possible in a 
24-hour cycle. Both two and three pole receptacles are a 
feature of the new control. The three pole receptacle is for 
the time switch plug and the two pole is used for plugging 
in a remote control lead, or thermostat. When a thermo- 
Stat is used it is inserted into the hay and turns the blower 
on to cool. Complete hay-drying outfits consist of a motor- 
driven blower with proper control and air ducts laid on 
the flocr of the hay loft in existing barns. General Electric 
Company, Schenectady 5, N. Y. 





“Anew line of leak- 

of air guns, for 
blowing chips, dust, 
4. kicking out fin- 
ed parts and 
erating air-driven 
ools, has been an- 
sunced. A slight 



















we eliminated by the streamlined design. Air pressure 
helps close valve tightly when finger-tip pressure is released. 
Type “A” is for permanent applications. Type “AB” is 
recommended for remote control applications. It is attached A new circuit 
directly to the air pipe line and operated by hand, knee or tester, called the 
foot control, treadle, pulleys, cams, plungers, etc. Available “Lo-Volt” Test Glo, 
in three styles and for complete range of hose diameters. has been announced. 
Trico Fuse Mfg. Co., 2948 North Fifth Street, Milwaukee It is for testing cir- 


Circuit Tester 
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12, Wis. 


Speaker 


This super pow- P* 


@ multi - reflex, 
speaker, AA -7, 
was designed for 
long range sound 
fojection over 


P j ( ms | 
wooded or built | 


up ateas, rough | 
errain or water. | 
iS a super- | 
Wer audio ca- | 







ais and is” 
esigned with 250 
lé low fre- 


frequency cutoff. 





of 200 





UNIVERSITY SPEAKER 


jection range of speaker is over 14 miles. Projector 


mounts a battery of 7 Model PAH, hermetically sealed, ° 


ae blast proof driver units. It has many applications 
for ti commercial and sports field, besides its wartime use. 
University Laboratories, 225 Varick Street, New York 


i, NY. 


Contro/ 


A control specially 
oped to operate 
hay-drying in- 

ons has been 
‘anounced. The 
‘quipment, consist- 
img of a magnetic 


ter, a time 
Neh and a thermo- 
Mat if required, is 


NOW available to 
operate either 3. or 





G-E CONTROL 


» 230 volt, 60 cycle single-phase motors such as the 


matical} 


type. The magnetic starter, either manually or auto- 
Y Operated, is equipped with a selector switch with 


» and automatic positions. The time switch, with 


e 


cuits from 5 to 50 

volts. It simplifies the testing of open circuits, burned out 
fuses, and can be used for indicating the relative value of 
line voltage. The incandescent “glow” lamp is protected 
by a transparent plastic housing. Overall length is seven 
inches. Fully insulated test leads are four inches long. This 
tester is particularly suitable for electricians, telephone 
repair men, automotive and aircraft mechanics. Ideal 
Commutator Dresser Company, 1041 Park Avenue, Syca- 
more, IIl. 


Infra-Red Equipment 


A new design of 7 
infra-red equipment, 
known as’ Evenray 
Systems, has been de- 
veloped. It consists of 
models known as 40- 
000, 43-000 and 47- 
000. The system pro- 
vides for wide varia- 
tion in watts density 
input; even distribu- 
tion of energy; and 
efficient utilization of 
energy. Models 40- 
000 and 43-000 utilize 
reflector type sources, 
in 125, 250 and 375 
watt, 120 volt lamps. 
The reflecting surfaces 
in which the reflectors are mounted are gold plated, to reflect 
approximately 95 percent.of the radiant energy. Source cent- 
ers on the 40-000 model are 6—-19/32 inches and on the 43-000 
models are 84 inches. Model 47-000 accommodates clear 
sources ranging from 125 to 1000 watts and a specially 
designed, gold-plated reflector with rectangular flange. 
Source centers are 11 inches. All models provide protection 






FOSTORIA INFRA-RED EQUIPMENT 


‘for source basés and for ventilation of heat which might 


be. conducted ‘or reflected to sockets and wiring channels, 


‘The sockets and wire on Models 40-000 and 43-000 are 


enclosed in wiring channels mounted on the back of the 
sections, outside the oven. On Model 47-000 the source 
bases, sockets and wire are shielded, with wireways mounted 
inside the 11-inch square sections. The Fostoria Pressed 
Steel Corp., Fostoria, Ohio. 
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This great plant of Kaiser Com 

pany, Inc.—the only completely a 

integrated steel plant on the West iOS Orage «Hg 

Coast—is another of war-time’s a a 

amazing structural achievements. of 

Within eight months after ground 

was broken, the blast furnace was 

in operation . . . to be followed 

quickly by other production units. An Now gee be Rt 

Today, pig iron is being poured oneualy,: Sit-» Gat ies 
ucing much of the steel 

at a rate of 430,000 net tons used in West Coast shio- 

annually—steel ingots and high oe 

grade alloy steel, 700,000 net tons. 





It is significant that in this modern and efficiently 
equipped plant the numerous electric cables are car- 
ried through Walker “Dualcote” Conduit . . . the twice- 
protected conduit that successfully withstands the 
most severe conditions encountered in a steel plant. 


Into both inside and outside walls of Walker 
“Dualcote” Conduit, is fused a layer of zinc which 
is so thoroughly distributed that even the threads of 
the conduit and couplings are fully protected with 
zine coating. Being actually alloyed 

with the steel, it will not crack or 

flake when bent. And the tiny 

teeth covering its surface securely 

grip the outer coating—a new 

material which strongly resists 

steam, sulphur and other cor- 

rosive chemicals, 


Many miles of Walker “Dualcote’’ Conduit 
are in the power transmission lines. 


Ask your distributor for prices 

and deliveries. For further par- GARNETT YOUNG and COMPANY, 
ticulars, write to WALKER BROS., San Francisco, Los Angeles & Seattle 
Conshohocken, Pa. Pacific-Coast Agents 
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Keep Up-to-date on new Developments 
fhrough this FREE SERVICE. = es 8 G6 


Electrical Contracting brings you the 
latest literature of leading manufac- 
turers without cost or obligation. 





HIGH-VOLTAGE D-C SUPPLY 


Folder GEA-4317 illustrates and 
] describes high-voltage d-c supply 
metal-enclosed equipment for testing of 
electric equipment; precipitation; in- 
duction heating; radio and miscellane- 
ous industrial and electronic applica- 
tions. General Electric Company. 


SWITCHES 


Circular No. 600 features auto- 

‘matic transfer switches, remote 
control switches, contactors and relays. 
Wiring diagrams and illustrations are 
shown. Automatic Switch Co. 


CABLE ENTRANCES 


3 Thru-type, compound filled cable 

terminators or potheads are de- 
scribed, listed and dimensioned in Pub- 
lication No. 4412. Delta-Star Electric 
Company. 


DURONZE MANUAL 


4 A revised 80-page Duronze man- 

ual containing specifications and 
technical data on five copper base 
alloys. These alloys are also used 
for outdoor electrical equipment, wire 
and cable connectors and other parts, 
which must withstand temperature ex- 
tremes.. Bridgeport Brass Company. 


THERMOSTATIC CONTROL 
5 A new 20-page booklet describes 


and pictures seven types of bi- 
metal thermostats to fill a wide range 
of applications. Characteristics and ca- 
Pacities of each unit are discussed and 
tabled for easy selection, and cross sec- 
ns, curves and drawings illustrate 
*peration and proper mounting of 
ag Westinghouse Electric and Mfg. 


FLUORESCENT LIGHTING 
EQUIPMENT 


6 A new 8-page catalog section 
di: (No. 11-44) gives dimensional 
a _ Photometric performance, and 
it desi helps on the “Grenadier” 

fluorescent lighting fixture. 


= 
F. W. Wakefield Brass Co. 


Burnes AND ELECTRICAL 


7 ¢ new catalog illustrating and 
escribing switches and electrical 
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equipment for the automotive, marine 
and electrical appliance trade. Ark- 
Les Switch Corporation. 


REPLACEMENT RANGE UNITS 


8 A new 12-page bulletin (No. CF- 

145) features Chromalox re- 
placement range units for all electric 
ranges. It tells how to order and in- 
stall range units and furnishes com- 
plete charts of replacement data. Avail- 
able adaptor rings, ring elements and 
replacement parts are listed. Edwin L. 
Wiegand Company. 


INSULATION MATERIALS 


9 Catalog No. EL44-7 consists of 
24 pages and describes the prop- 
erties, forms and applications of Fiber- 
glas_ electrical insulation materials. 
Owens-Corning Fiberglas Corp. 


ELECTRON TUBES 
A new catalog illustrating and 


10 describing transmitting triodes; 
mercury-vapor rectifiers; high-vacuum 
rectifiers; grid-control mercury-vapor 
rectifiers; power amplifiers; and voltage 
regulators. General Electronics, Inc. 


RURAL TRANSFORMERS 
1 Bulletin No. S-301 illustrates 


and describes rural type trans- 


formers built to ASA and REA specifi- 
cations. The Standard Transformer 
Company. 


FLUX FOR SILVER SOLDERING 
1 2 A new 4-page bulletin describes 


No. 6 flux for silver soldering 
and gives detailed instructions for its 
use. It can be used with any low melt- 
ing point brazing alloys or silver sol- 
ders, for joining both ferrous and non- 
ferrous metals and alloys. Superior 


Flux Co. 


INSTRUMENTS 
1 3 Bulletin No. 111 illustrates and 


describes volt -ohm-milliamme- 
ter; a multi range a-c ammeter; meg- 
o-meter; and speed-o-meter. Superior 
Instruments Company. 


CONTROLS AND MOTOR 
CONTROLLERS 


14 Catalog No. 145 features B/W 
floatless liquid level controls 
and industrial motor controllers and 
contains new data, pictures of special 
control panels, and application dia- 
grams. B/W Controller Corporation. 


RESISTANCE WELDING 
ELECTRODES & ALLOYS 


1 A new catalog on resistance 
welding electrodes and alloys. 





Circle numbers, sign and paste on your letterhead and mail in an envelope. 
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...and get these important advantages 


construction 


years’ experience 


+ + % +H 


Proper types and sizes for all applications 
High-efficiency, the result of scientific design 
Long life and low maintenance expense, obtained through sturdy 


Expert assistance with application problems, backed up by 30 


Convenient sales and service facilities 


WANT THESE HANDY DESCRIPTIVE 


LEAFLETS FOR YOUR PROPOSALS? 





FLOODLIGHT 


PUBLICATION 





Heavy-duty, steel casing 
200 or 250 watts, Type L-29 
300 or 500 watts, Type L-30 
750 or 1000 watts, Type L-31 


Heavy-duty, cast aluminum 
200 or 250 watts, Type L-38 


General purpose, sheet aluminum 
300 or 500 watts, Type L-49 
750 or 1000 watts, Type L-43 


Sports and area, sheet aluminum 
750 to 1500 watts, Type L-68 


Area, open porcelain enamel 
300 to 1500 watts (Type L-45) 
(Type L-46) 


Handy, sheet aluminum 
200 watts, Type L-66 








GEA-4303 
GEA-4304 
GEA-4305 


GEA-4325 


GEA-4311 
GEA-4310 


GEA-4333 


GEA-2877B 





Order individually by number, or in sets, from the G-E 
Apparatus Sales Office or Agent that serves you. Or write 
General Electric Company, Schenectady 5, N. Y. 





GEA-4346 | ~ 4 3 . : : | 





GENERAL {% ELECTRIC 


162 

















It lists the complete line of standard 
spot welding electrodes and wate. 
cooled holders. Stock sizes of alloys 
their various applications and typical 
physical properties are also included, 
P. R. Mallory & Co., Inc. 


VIBRATION-MEASURING 
EQUIPMENT 


1 & Catalog GEA-4140 feature 

equipment to measure vibration 
—vibration indicator, dial type; vibra. 
tion indicator, light-beam type; and yj. 
bration-velocity meter. General Eek. 
tric Co. 


ELECTRICAL SPECIALTIES 
17 New bulletin featuring steel 


hangers for cable, conduit and 
messenger uses, jiffy steel clips, steel 
straps for messenger cable services on 
outlet boxes, porcelain insulating bush- 
ings and cable-pulling and insulating 
compounds. Minerallac Electric Com- 
pany. 


ELECTRIC HAND TOOL 


18 A four-page bulletin entitled 
“More Power To You” de- 
scribes the Precise-35 high-speed elec- 
tric hand tool designed to operate at 
35,000 rpm., develops 1/6 hp. and 
weighs 35 ounces. Precise Products 
Company. 


| STEEL STAMPS > 


19 A new folder giving complete 

data and prices on steel letter 
and figure stamps developed for the 
use of industrial plants producing 
heavy and light precision machine 
products. Acromark Company. 


EXPLOSION-PROOF MOTOR 
2 A bulletin describing and illus 


trating explosion-proof motor 
Class | Group C for Ethyl ether vapor 
applications. Century Electric Co. 


ELECTRICAL PRODUCTS 
21 A new catalog No. 129 featur 


ing this line of safety switches, 
service equipment, multi-breakers and 
other circuit breakers, panelboards, bus 
and feeder duct, motor control and 
pressure switches. Square D Company: 


ELECTRIC EQUIPMENT FOR 
ARC FURNACES 


22 Catalog GEA - 4246 features 

complete electric equipment for 
arc furnaces. It includes sections 
control, switchgear and transformer. 
General Electric Company. 


RG CABLES 


A new catalog Section De 
2 scribes 26 different types 
cables and also many companion 
frequency connectors for UHF. z 
electronic applications. American 
nolic Corporation. 


BALLASTS 

A 16-page catalog illustrate 
24 and tate a ballasts for fluo- 
rescent units. In addition to ™ 


Electrical Contracting, April 1945 











andard 
water- 
alloys, 
typical 
cluded, 


atures 
bration 

vibra. 
and vi- 


| Eele- 


steel 
it and 
y steel 
ces on 
: bush- 
ulating 

Con- 


ntitled 
"de 
1 elec- 
rate at 
». and 
oducts 


mplete 

letter 
yr the 
ducing 
achine 


| illus- 
motor 
vapor 
‘0. 


eatur- 
itches, 
san 
s, bus 
| and 
pany. 


atures 
nt for 
ns on 
yrmer. 


)” de- 
of RG 
high 


and 


Phe- 


1945 








data on the improved Bestron ballast 
housing model—its application, instal- 
lation, and operation—it contains sec- 
tions on fluorescent lighting in general. 
Hudson American Corporation. 


LIGHTING PRIMER 


The new “Mitchell Lighting 
95 Primer” explains the lighting 
business and gives a dictionary of 
terms. It lists many of the technical 
and semi-technical terms used in the 
lighting industry, includes a short lay- 
aes Lustory of lighting, and an a-b-c 
explanation of lamps and fixtures, how 
they are made, sold, and distributed. 
Mitchell Manufacturing Company. 


ELECTRICAL CONNECTING 
DEVICES 


A new 32-page catalog, No. 14, 
26 features this complete line of 
multi-contact plugs and sockets, termi- 
nal strips, fuse mounts, etc. Complete 
dimensional data of all items are given. 


Howard B. Jones Co. 


ELECTRICAL SIGNALS 


Catalog No. 61 features sec- 
2 tions on uni-pact signal sys- 
tems; bells; chimes and buzzers; ma- 
tine bells and buzzers; bell accessories; 
horns, air trumpets and sirens; Navy 
and marine horns; pushbuttons; trans- 
formers; relays and  annunciators; 
clocks and electrical features. Fara- 
day Electric Corp. 


ELECTRONIC HEATING 
28 A 16-page booklet written for 


both engineer and manufacturer 
on the subject of electronic heating. 
Many illustrations are used and several 
types of high frequency generators are 
shown. Scientific Electric. 


CHLORINATED PARAFFIN 
29 A new technical bulletin on 
Chl 


orowax gives complete in- 
formation on the product together with 
specific tables and data on its proper- 
ties. Included are tables of physical 
properties, chemical properties, solubil- 
ity and compatibility with plastics. Dia- 
mond Alkali Company. 


REPLACEMENT TUBE MANUAL 


3 A 20-page manual providing 

practical replacement tube data 
to help radio servicemen during war- 
time tube shortages. It gives full infor- 
mation needed for the adaptation of 
available tubes to many different types 


or tadio receivers. Sylvania Electric 
toducts, Inc. 


INSULATING VARNISH SELECTOR 


3] The job of selecting the correct 
: “amish for treating and insulat- 
eet and windings and for general 

or repair can be simplified by using 


7 insulating varnish selector. General 
ectric Co, 


MICA CERAMIC INSULATION 
32 A 12-page bulletin presenting a 


complete discussion of the ad- 


vantages and disadvantages of all types 
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RUBBER POWER CABLE @ VARNISHED CAMBRIC CABLES @ 


CRESCENT SYNTHOL 
TYPE SNW 
FOR MORE COPPER IN WET LOCATIONS | 





No. 14/3 Conductor, OLP Three No. 10, Type RW 
Carrier ]5 amps. Carry 25 amps. 


For 3/4" 
Conduit S) 


QD 


NEW 


Three No. 6, Type SNW 
Carry54 amps. 





Insulated with a special thermoplastic that is 
extremely resistant to moisture, acids, alkalies 
and oil, inherently flame-retarding, high di- 
electric and mechanical strength, bright, per- 
manent colors, small diameter, easy okie 
free stripping 


SYNTHOL TYPE SNW 


is approved by Underwriters Laboratories in 
sizes from No. 14 through No. 4/0 AWG 
under section 3035 of the 1940 N.E. code for 
use in raceway systems, such as: (a) Under- 
ground, (b) In concrete slabs or other masonry 
in direct contact with the earth, (c) In wet loca- 
tions, (d} Where the condensation and accumu- 
lation of moisture within the raceway is likely 
to occur. . 


Write for Descriptive Folder on 
SYNTHOL Types SNW and SN 


CRESCENT INSULATED WIRE & CABLE CO. 
TRENTON, N. J. 


Available Through Electrical Wholesalers 
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IMPERIAL NEOPRENE JACKETED PORTABLE CABLES 


B 





NO. 4 OF A Series on THE Service Superiority or 








Phone 177 





DAVIS 
TRANSFORMER CO. 


Pee DAVIS transform- 
ers are on the lines of a 
utility servicing a war plant. 
Due to rapid expansion of 
the war plant, the 3 DAVIS 
15 KVA transformers be- 
came overloaded. For sev- 
eral months they were car- 
rying a load much closer to 
the 150 KVA which should 
have been provided than the 
45 KVA available. In this 
overloaded condition, they 
withstood line surges caused 
by summer thunderstorms 
with no lightning arrestors 
on the line. 

The oil in the transform- 
ers became so hot that, even 
in cold weather, it literally 
boiled over and ran down 
the sides of the cases. Yet 
the 15 KVA units did not 
break down. They were in 
good operating condition, 
when finally replaced, after 
10 months service, by the 50 
KVA transformers 

The upper picture shows 
a bank of three 15 KVA 
transformers being removed 
after the installation of three 
50 KVA units. The lower 
picture shows the three 50’s 
in operation. 

Had the 15’s failed, the 
war plant would have had 
to shut down, while replace- 
ments were installed. This 
example of the depend- 
ability of DAVIS transform- 
ers, proves their reliability 
even under extreme circum- 
stances. 


CONCORD, N. H. 











and 





STOCKWELL TRANSFORMER CORP: 


CONCORD. N. H.—Phone 177 


Manufacturers of Oil Cooled, Dry T: 
Also All Types of Specialty 
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AKRON. OHIO—Phone Jefferson 4179 


, Power and Distribution Transformers 
ransformers Regardless of Size 





ceramic No. 


Inc. 

SOLDER BACKED CONTACTS 

3 A new folder, Catalog CH] 
covering silver - solder - backed 

contacts in Gibsiloy and silver for braz- 

ing. Construction and advantages of 

solder-backed contacts and various 


methods of brazing are described j 
tail. Gibson Electric Comput “2 


ELECTRIC UNIT HEATERS 
3 4 New Trade and Consumers Net 
Price Sheets on Electromode 


electric unit heaters give data o fe 
ers from 1.5 to 60 kw., slceg at 


prices on switches, contactors “and 
thermostats. Electric Air Heater Com- 
pany. 


V-BELT DRIVES 
3 Catalog, B605IE, on V-belt 
drives, gives all the required in- 
formation to make correct drive selec- 
tions reduced to handy charts, tables 
and drawings. List prices, stock sizes, 
dimensions and construction details are 
included for all Texrope drives., Allis 
Chalmers Mfg. Co. 


ELECTRICAL INSULATING 


MATERIALS 
3 An 86-page illustrated manual 
on electrical insulating “mate 
rials. It includes data, tables and values 
on sheet mica, built-up mica, lami- 
nated plastics, varnished cléth and 
tapes as well as miscellaneous insulat- 
ing materials such as varnishes, twines 
and fiberglas. Mica Insulator Company. 











INDUSTRIAL ELECTRONICS 
3 7 A 40-page booklet, GEA-430%, 


is a series of articles on Fun 
mentals of Industrial Electronics. 
eral Electric Company. 











TEST CLAMPS 


3 8 Bulletin No. 7 illustrates and 

describes a line of test clamps 
with solder or solderless lugs atta 
for making heavy duty temporary ¢ 
nections, motor and meter tess 
jumpers, cable and busbar taps bat: 
tery charging, welding and many otf 
shop and laboratory purposes. Trico 
Fuse Mfg. Co. 















CARBIDE TIPPED TOOLS 

A 20-page manual giving com 
3 plete data on Carmet carbide 
tipped tools, including information ® 
grades of Carmet available, terminol 
ogy, grinding, chip breakers, 
brazing, hints on set-up and adap 


of standard tools to special uses. 
gheny Ludlum Steel Corporation. 











ELECTRONIC PRODUCTS : 
40 A new 8-page condensed cal 











log called ‘Norelco Electron 
Products. 5 It covers thode = d 
transmitting, power an pare 








tubes; film-type x-ray diffraction 
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of insulation and stating the case 

Mykroy perfected glass-bonded aia 
cera 31 in its application to jp. 
jection molding. Electronic Mechanics, 
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s t; Geiger-Counter X-ray Spectrom- 
pn oscillator plates; Searchray in- 

jon units; and metallurgical prod- 
yet. North American Philips Com- 


pany, Inc. 


WANUAL OF BETTER HOME 
WIRING 
A booklet entitled “Manual of 
4] Better Home Wiring” in which 
the principles of better wiring outlined 
in “Electrical Living in 194X”" are 
translated into actual wiring require- 
ments and specifications recommended 
minimum for better wiring. West- 


ise Electrical & Mfg. Co. 


INSULATING VARNISHES AND 
COMPOUNDS 


A 56-page booklet containing 
42) many helpful tables, charts and 
attices compiled for the purpose of 
providing a worthwhile approach to 
any insulating varnish problems. It is 
a handy reference for the selection of 
insulating varnishes and compounds, 
thinning of insulating varnishes, etc. 


John C. Dolph Company. 


MOTOR ELEMENTS 
4 A new 32-page book entitled 


“Matches Motor Parts’ gives in- 
formation of practical value to produc- 
ets of electrically powered tools arid 
other equipment operated by fractional 
or integral horsepower motors. Rob- 
bins & Myers, Inc. 


TRANSFORMER 


Bulletin S-301-A describes a 

new one kva.. Type SRO oil 
filled transformer for rural line service. 
kt contains illustrations of the core and 
col assembly, SRO with cover re- 
moved, SRO with valve arrester and 
detailed drawings of high voltage bush- 
ing with high voltage protective fuse, 
the hanger and top and side dimen- 
sional views of the unit. Standard 
transformer Co. 


UGHTING FIXTURES 


4 Bulletins F-80 and F-82 feature 
the Coronado and Parkway 
commercial units and the MHydee 
ger for use with all chain suspended 
Morescent industrial fixtures. Day- 
rite Lighting, Inc. 


INSTRUMENTS 
4 Bulletin No. 44-] illustrates and 


sw describes four models of indi- 
7 "mount tachometers and the mul- 
ange portable hand tachometer. It 
gives Mounting dimensions and includes 
Prices for tachometers and appurte- 
nances. Jones Montrola Co. 


MARINE FITTINGS 


4 Bulletin 1042 illustrates and 

é describes this standard line of 
marine  Unilets, consisting of switch 
a receptacle fittings, function fittings, 


C “hy fixtures. Appleton Electric 
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STREAMLINED 


Progress is born of experience, and in the new, modern Circo “Chief” 
Degreaser you get the most advanced parts cleaning unit on the market 
— designed, engineered and built by Circo Products Company, pioneers in 
the manufacture of parts cleaning equipment. ¢ The modern Circo “Chief” 
Degreaser fused with four different parts cleaning methods housed in 
the one unit, cover the complete range of scientific, economical parts 
cleaning processes — vapor cleaning (automatic), spraying (automatic), 
soaking and dipping. # When parts are greasy and grimy, simply place 
them in vapor tank and in three minutes time the pure solvent vapors 
clean parts thoroughly, rinse and dry them. Never, at any time in the 
vapor tank, do parts come in contact with anything but the pure, clean 
solvent vapors. Circo “Chief” will clean any and all types of metal parts 
at the same time without any harmful effects. Solvent is non-inflammable 
and can be safely used anywhere. @ To spray parts, merely trip foot 
pedal, pump goes into action, supplying a constant pressure stream of 
solvent. Unique basket enables operator to hook handles over side of tank 


while vapor cleaning, soaking, dipping or spraying. 


Circo “Chief” is the most modern, fastest and most economical parts 
cleaning unit on the market. Send for more detailed information. 


CIRCO PRODUCTS Co. 


2835 CHESTER AVE. - CLEVELAND 14, OHIO 
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VAPOR CLEANING. 


ONE 





DIPPING 










Blessed Event 


The Howell Protected Type Motor, shown, gives com- 
plete protection against dripping liquids, metal chips 
and other falling particles. Completely streamlined— 
utilizing non-breakable steel frame—malleable or steel 
base—cast iron end plates and cast iron, weatherproof 
terminal box are standard construction features. Spe- 
cial horizontal and vertical mountings are available. 


Available in sizes 5 H.P. and smaller. Other sizes and 
types available up to 150 H.P. 
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The reception given a new Howell Motor in any plant comes 
right from the heart. For when a Howell of any size or type 8 
delivered, you can be certain of two things: 

1. Every Howell Motor is built of the finest materials, is 
statically and dynamically balanced, and thoroughly it- 
sulated throughout — 

2. Our steadfast policy of maintaining pre-war standards, 
with no compromise in quality, is being rigidly mail 
tained. 

Yes, we are swamped with orders today. The delivery situation 
in the entire electric motor industry is serious. But we. 
recognize our obligations, and we are putting forth our maximum 
efforts to see that Howell Motors are distributed among 
users whose needs are most vital to the war effort. 


Ciuy Hougwower by 
HOWELL ELECTRIC MOTORS COMPANY 
HOWELL, MICHIGAN 


Manufacturers of Quality Mofors Since 1915 
Electrical Contracting, April 1948 








omes 


ee ee 
re = 


Gees &e 


-_ 
= 
—, 








FECTRICAL COMMITTEE 
MEETING POSTPONED 


‘The Electrical Committee meeting 
scheduled for the week of May 14th in 
Chicago has been indefinitely postponed 
under the moratorium on meetings im- 
posed by the War Committee of Con- 
ventions. This action will probably delay 
for an indefinite period consideration. of 
the Article Committees’ recommendation 
for the revision of the National Electrical 
Code. 

Article Committee reports which were 
to be considered by the Electrical Com- 
mittee this year consist of 127 pages of 
changes and comments. This is thé most 
extensive Code revision in detail in the 
history of the National Electrical Code. 
Many of the recommended changes are 
adaptations of wartime interim amend- 
ments to permanent Codes rules. High- 
lights of the Code recommendations in- 
clude new tables of wire carrying capac- 
ity and conduit fill, extensive revision on 
the rules pertaining to hazardous areas, 
much new material pertaining to fixtures, 
and considerable broadening of the scope 
of the Code with respect to the installa- 
tion ef transformers. 

Many tables on the number of conduc- 
tors in conduit ir tubing will be of par- 
ticular interest, since the recommenda- 
tions recognize the smaller over-all diam- 
eter of many recently developed types of 
wire, New Table 4, covering R and RH 
conductors, for instance, permits as many 
as five No. 14’s in 4 inch and up to four 
No, 12's. The change recommended the 
substitution also of No. 9 wire for Nos. 
10 and 8 to provide a 30 ampere branch 
arcuit, and the addition of a No. 7 con- 
ductor provides a current value approxi- 
mately half way between No. 9 and 
No. 6. For latex and thermoplastic small 

ter wires, recommended Table 7 
allows up to nine-14’s or up to seven 
No. 12’s in 4 inch. 
Rules pertaining to transformers are 
iarranged and revised in the Article 
mittee reports. The new arrange- 
ment includes several paragraphs giving 
Specific provisions applicable to the in- 
Stallation of different types of transform- 
ts such as the dry and askarel type. 
are welopments in the electric welding 
ritaba reflected in the fact that an en- 
of Y new article covering that subject is 
ered for the revised Code. Another 
a article is one dealing with installa- 
on of electrical equipment in and on 
ine tools. Remote control, low-energy 
an and signal circuits are covered in 
ew Article-725, leaving only communi- 


Cation Circuits in Article-800 which for- 
merly included them. 
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THE HEWS 


WPB ADVICE TO EMPLOYERS 
REGARDING SELECTIVE SERVICE 


An Advisory Bulletin, INFL-484, was 
issued March 1, 1945 by the office of 
Manpower Requirements, WPB, to pro- 
vide for employers a single consecutive 
statement of current Selective Service 
procedures affecting occupational defer- 
ment. It indicates what provisions have 
been made to assist local boards in re- 
viewing registrants in three age groups: 
18 through 29; 30 through 33; and 34 
through 37. It lists the bases for occupa- 
tional deferment for the three age groups, 
discusses the check on registrants who 
leave employment, the list of essential 
activities, consideration given for fathers, 
occupational deferment of men not quali- 
fied for combat service, and registrants 
deferred by reason of hardship. 





Local board procedures are outlined for 
the benefit of employers, and information 
which should be furnished to local boards 
is given in detail. For registrants under 
30 years of age, the employer should file 
Form 42A (Special Revised). This Form 
should be submitted to the appropriate 
Federal Government agency having juris- 
diction over his activities for certification 
or denial of certification by such agency. 
These agences are listed in INFL-484. 
Form 42A (Special Revised) for regis- 
trants under 30 years of age, and Form 
42A for registrants over 30 years of age, 
should be on file for every registrant in a 
company’s employ for whom deferment is 
believed to be justified. 

Employers who find it necessary to re- 
quest occupational deferment for key 
employees should observe the procedures 
of INFL-484. In urgent cases where 





mae 


referring to.’ 








"Very pretty, Miss Lovelace, but that isn't exactly the kind of precision bend | was 
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assistance is desired, the employer should 
consult with WPB or other Sponsoring 
agency promptly to insure that all pert. 
nent evidence is made available to the 
local board before its action is completed 


LOANS FOR HOME REPAIRS 
AND MAINTENANCE 


Nearly 390,000 American 
financed urgently needed home 
and maintenance last year with 
advanced by private financial institutions 
and insured by the Federal Housing Ad- 
ministration of the National Housing 
Agency, according to an announcement by 
Commissioner Abner H. Ferguson. 

Loans reported during 1944 by these 
institutions for FHA insurance under 
Title I of the National Housing Act num- 
bered 389,592, and amounted to $125,150,- 
082, compared with 308,161 such loans for 
$96,373,831 reported during 1943. 

It is estimated that property repairs 
and improvements in the first twelve 
months after building restrictions are re 
moved will probably aggregate $3,00)- 
000,000. FHA has sufficient authoriza- 
tion under Title I to insure a financing 
volume conservatively estimated at about 
$1,000,000,000, Mr. Ferguson said. 





MULTI- BReaKte Q i : : 
‘ea ne oe aS UTILITIES ORDER U-9 


10 We: ™ wires TF 
STORE Staying PRESS angie : $ [120-2g ae : 
yt Throw pu | (XTREME OFF i ; 
——— 0 | | 4 | AMENDED 


The War Production Board Office of 
War Utilities announced the issuance of 
an amendment to Utilities Order U4, 
the brownout order, which was issued rahi 
January 15 as part of the national cad prohubs 
conservation program. This amendmett 
limits outdoor entrance lighting to the 











ELECTRONIC EXHIBITS at the ft 

cent Milwaukee E.M.E. Industrial Blee 
trical Exposition are frequenté 

LB.E.W. Journeymen (L to R) W. J. 

Norton, Hatfield Electric Co., Indiat- 

apolis, Ind.; I. H. Hungiker, Sanibary 

District of Chicago; - be 1 ae 

ard, Bremerits, 

FEDERAL ELECTRIC PRODUCTS COMPANY, INC. =e Men mor 5 asending ihe 

“ gectlage pete og TS 1.B.E.W. National Electronics School @ 
Milwaukee's Marquette Universi). 

sett’s hobby of building fleapower yp 

(smallest develops 13 billionths fe! 
horse-power at 3600 rpm.) has & 

national recognition. 


ECIITIVE OF we ™ f " ; , 
EXECUTIVE OF PARIS S NEWARK 5 °* PLAN Harttord, Conn., Newark, N. J 


t Breaker Service Equipment, P 
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COOPERATIVE SPIRIT between labor 

and management in the Dallas, Texas, 

decirical contracting group is dis- 

cussed by Robert Fishl (left) Albright 

Blectric Co., and P. M. Laughlin, busi- 

ness manager, IBEW Local 59 at 
Dallas. 





minimum required for public health and 
saiety and in no case permits entrance 
lighting of more than 60 watts per 
entrance. 

Already prohibited by the order are 
show window lighting and lighting in 
outdoor locations and public passageways 
that is for display, promotional, decora- 
tive or advertising purposes. 

The amendment was issued, OWU said, 
to clarify the original intent of the order, 
which is to conserve coal and other scarce 
fuels by the elimination of all unnecessary 
outdoor lighting. Since the brownout 
went into effect, OWU said, field reports 
have shown a widespread misunderstand- 
ing by consumers of the fact that entrance 
lighting intended primarily for promotion, 

tion or to light show windows is 
prohibited by the order. 


SCHEDULE A TO CMPR NO. 6 













es in the construction limitations 
ue to authorized building projects, 

lect recent modifications in War 
tion Board orders governing ma- 

nd equipment used in construction, 
incorporated in an amendment 
A to Controlled Materials 
ation No. 6, WPB has 


revised restrictions are applicable 
. ton authorized on Form 
4.) OM or after February 17, 1945 
rea approval on Form WPB-617. 
ans a builder whose authorization 
t, sued before that date may take 
by . of any provisions of the amend- 
lity e changes also apply to certain 

Construction controlled by WPB 

U-l (Utilities). They do not, 
apply to housing construction 

rized NA ‘od National Housing 
ang Ch housing is subject to 
Limited Preference Rating Order P58. 
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What This Label Means to 
Users of Lighting Fixtures... 


Wherever you see the Goodrich 
label, it identifies the best that mod- 
ern science and methods can pro- 
duce in industrial illumination. It 
guarantees your satisfaction—now 
and years from now. 


Goodrich industrial lighting 
equipment conforms with the high- 
est known standards of manufac- 
ture in every réspect—in quality... 
in efficiency...in safety...in lasting 


value as proved by actual service. 


Goodrich’s entire facilities, en- 
gineering and research staffs, are 
devoted exclusively to the design 
and manufacture of industrial light- 


-ing equipment. Goodrich’s vigor- 


ous leadership brings you many 
exclusive developments in reflectors, 
fittings and mechanical features for 
all kinds of general and special 
applications. 


Sold through electrical wholesalers. 
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THE REFLECTOR IS THE BACKBONE 
OF ANY LIGHTING SYSTEM... 








Scraping Dept. Gould & Eberhardt, Inc., Irvington, N.J. 


Day ShifP production 


around the clock ! 


/ When you give workers Skilled Lighting . .. the product of 
Wheeler’s advanced engineering . . . you improve morale, bring 
daylight speed and accuracy to the job 24 hours a day! 

That’s one big reason why it’s important to install Wheeler Reflec- 
tors — product of 64 years of specialized light engineering. Wheeler 
Units are engineered to provide maximum light from standard lamps. 
Their high reflection factor puts light to work where it belongs — on 
the job. Made of heavy gauge metal, coated with vitreous enamel, 
their rugged construction insures long service, easy maintenance. 


Learn how these better-engineered units can bring Skilled Lighting 
to your production scheme. Send for catalogs showing complete 
line of incandescent and fluorescent fixtures. Wheeler Reflector 
Company, 275 Congress St., Boston 10, Mass, Also New York. 
Representatives in principal cities. 


All-Steel Open-End 
Flvorescent Unit 


Available for two or three 40-watt, or 
two 100-watt lamps. Broad wiring chan- RLM Solid Neck Incandescent Reflector 
nel with accessible, enclosed ballast; | Maximum lighting efficiency for either 
Can be mounted from chain or con- indoor or outdoor use. Expertly de- 
duit, individually or in continuou runs. _ signed, ruggedly built. 75 to 1500 watts. 


Distributed Exclusively Through Electrical Wholesalers 














stilioting REFLECTORS 


Made by Specialists in Lighting Equipment Since 1881 
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and not to Schedule A of CMP Regu. he 
tion No. 6, WPB pointed out. } 

Form GA-1456 is used to authorize | wh 
most commercial, industrial and agricul. WI 
tural construction controlled by Conserya. 
tion Order L-41, the basic construction 
order. Other forms are used for housing 
construction approved by NHA, for cer. 
tain Army and Navy construction and for 
other specialized kinds of construction § AU! 

Because of the current shortages of RE. 
sheet steel, the amended schedule te. 
stricts the use of various fabricated items T 
made of sheet steel and strip, including 9 ure 
doors, electric metallic tubing, partitions [cent 
except toilet partitions, raceways and Cen 
other items. It also restricts the use of — Min 
fencing, tanks and tank towers. Re reso 
strictions on the use of metal lath, which & farm 
were contained in the May 23, 1944 and — Whi 
August 7, 1944, issues of the Constryc- the y 
tion Limitation, but omitted in the favor 
October 31, 1944 revision, have been rein- TI 
stated in today’s amendment. has | 

Plywood form liners are now pro- § prox 
hibited, but tongue and groove lumber is sectic 
permitted for forms where used lumber son, 
or plywood is not available. Western — Minn 
pine lumber is prohibited except for cer- Phe 
tain millwork. The use of lead and lead § to be 
products is prohibited except for certain — dent 
specified uses such as solder for joining mer. 
purposes, paint and certain processing 
uses. 

Changes have been made in the equip- 
ment list (Appendix II). A new para- 
graph has been added specifying what 
equipment may be bought with the rating 
assigned. This provision states that rat- 
ings assigned on authorizations issued on 
or after February 17, 1945 may not be 
used to get furniture controlled by Orders 
L-13-b, L-260-a, or L-49. In addition the 
equipment lists have been amended to 
bring them up to date with other orders. 
Equipment that is fired by oil or by 
natural gas must now be specifically listed 
on the WPB-617 application form. 

Copies of Construction Limitations 
(Schedule A to CMP Regulation No. 6) 
as amended February 17, 1945, are avail 
able at all WPB district offices, and 
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Charles W. Page (left) @ 19 Cy 

John J. Benner, Shelley ear 

Wichita, is a prominent member 0 
group. 
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should be consulted by all builders hold- 
ing a Form GA-1456, irrespective of 
when such authorization was issued, 


WPB said. 


AURAL ELECTRIC 
RE-INSPECTION VOTED 


The initial step toward instituting local 
rural electric re-inspection was taken re- 
cently at the annual meeting of the South 
Central Electric Association, St. James, 
Minnesota. This R.E.A. group passed a 
resolution calling for re-inspection of 
farms connected to the Association lines. 
While the resolution is not mandatory, 
the vote appeared to be 100 percent in its 
favor. 

The South Central Electric Association 
has some 1,060 miles of line serving ap- 
proximately 2,300 meters in the rural 
sections of Blue Earth, Cottonwood, Jack- 
son, Martin and Watonwan Counties, 
Minnesota. 

Plans for the re-inspection program are 
to be formulated by Project Superinten- 
dent Meiers and R.E.A. Inspector Breh- 
mer. 


WPB TO DECREASE 
LEAD STOCKPILE 


‘The War Production Board has an- 
nounced that it plans to dip into the 
nation’s stockpile of lead to bolster essen- 
tial civilian requirements. 

WPB reported that 25,910 tons from 
the stockpile would be “tentatively” allo- 
cated in the second quarter of 1945. This 
allocation would increase amounts of lead 
previously allocated for civilian batteries 
by 14,000 tons, while lead for cable cover- 
ings would be upped 6,300 tons, tetrae- 
thyl of lead 4,500 tons, and collapsible 
tubes 1,110 tons, 

However, the requirements committee 
mitely authorized increased alloca- 
ily for the month of April, WPB 
ted. These definite authorizations 
4,666 tons for batteries, 2,100 for 
ering, 500 for tetraethyl of lead 
for collapsible tubes. 
authorizations for the balance 
nd quarter of 1945 will be con- 
the next meeting of the re- 
“iS Committee on metals, around 
cdl of April. 
expe nd = decrease in the 
expile w offset by increased 
mm through channeling additional 
f to the primary and secondary 
» WPB spokesmen reported. 























BRITISH WILL WIRE 
D LEASE HOUSES 


The War Production Board has allotted 
to the Foreign Economic Ad- 
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This book on the care 
and safe use of tools 
will be sent on request. 
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BELMONT 


ON THE JOB 


KLEINS| 


@ Extension of communication lines and power 
lines—improvements in existing services—are wait- 
ing for the men and materials now so vital to com- 
ene victory. When that time comes, Kleinmen will 

e back on the job doing their part to aid the rapid 
transition from a war to a peacetime economy. 

Serving these men will be the sturdy, reliable 
equipment carrying the name Klein so familiar to 
linemen and electricians since the first wires were 
strung nearly a century ago. 

Today, Mathias Klein & Sons are producing the 
equipment they have always made—only more of it. 
This production will be available to serve peacetime 
industry as soon as war conditions permit. 


ASK YOUR SUPPLIER 
Foreign Distributor: International Standard Electric Corp., New York 


& Sons 


AV 
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G-E SILVEND FUSES 


(WITH SILVER-PLATED CONTACTS) 


Wve 






These fuses are especially de- 
sirable for use in industrial plants 
to aid production and save main- 


tenance time. They are designed Approved by the 


primarily, of course, for use with Underwriters 
apparatus having plated fuse clips; 3 to 600 Amp., 
250 V. or 600 V. 


but they can also be used in brass 
or copper clips and will give better service than ordi- 
nary fuses. 

No matter how long Silvend Fuses remain in service, 
the silver maintains good electrical contact, and heating 
due to oxidation does not occur. These fuses also have all 
the good features of standard G-E non-renewable fuses. 

For further information on G-E Silvend fuses with 
silver-plated contact surfaces see the nearest G-E Mer- 
chandise Distributor or send the coupon for a descrip- 
tive folder. 

SEND FOR 


THIS 
FOLDER 
EE PE CN GE EE ET! PO KG Ce SNE Se 
‘4 General Electric Co. 

Section D451-8 

Appliance and Merchandise Dept., Bridgeport, Conn. 
Sirs: 
Please send me the folder on G-E Silvend fuses. 












BUY WAR BONDS AND HOLD THEM 


ESSERE a ee FS 


Address 





City. State 
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ministration, for the production of 30,099 
pre-fabricated temporary emergency 
houses for England, S. W. Anderson, 
Program Vice Chairman and chairman of 
the Requirements Committee of WPBR 
has announced. The houses will be con. 
structed in this country at a cost esti. 
mated at $50,000,000 under lend-lease to 
England. Wiring and some other facilj- 
ties will be provided there. 

The design of the houses has been care. 
fully screened, WPB said, to reduce to 
a minimum the use of critical materials 
including lumber, and. procurement of the 
buildings will be undertaken by the Fed. 
eral Public Housing Authority, of the 
National Housing Agency, acting under 
a directive from FEA. 

Explaining the reason for the alloca- 
tion, Mr. Anderson said: 

“During the course of the war up to 
September 30, 1944, over 450,000. indi- 
vidual houses were destroyed in England, 
to the extent of being totally uninhabit- 
able, and a further 4,000,000 were dam- 
aged to a greater or lesser degree. 

“As a result of this damage, a very 
large number of persons are homeless in 
England, or living in one undamaged 
room in their home. Many persons have 
continued to live in the subways of Lon- 
don, for want of some’ shelter, ‘while 
others have doubled up with other fami- o 
lies.” § 

Mr. Anderson said that the initiation 
of a temporary building program has been 
a matter of utmost concern to the British 


ee ee” cient ee. ee 





Government for some time, and thatthe c 
request for our pre-fabricated houses was W 
due mainly to the acute labor shortage m vis 
England, where all available manpower ‘a 
has been directed into essential war work $1 
—shells, guns, planes and tanks needed mM 


to crush the Germans and Japanese. . 









He said the whole question of constrit- Ma 
tion of the houses had been examined by Pol 
WPB and FEA for the last two months, oy 
and that on February 9 the allocation of i, 
the necessary materials was’ made ly a 

tu 






RELAXED with a favorite, Pipe and 4 
good book on electronics, Pi com jt 
Harrisburg, Pa., gets set for 4 N wien 
ning of study at 1.B.E.W.'s a9 
Electronics Seber Marquette Uae 
Milwaukee, Paul returne 

tractor employer at the end 0 the cout 
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the WPB’s Requirements Committee. 

“The materials for these houses will 
come out of the allocations that would 
otherwise have been made to our own 

“civilian economy, and will represent prac- 
ically no impact upon the military 
effort,” Mr. Anderson said, adding that 
the urgency of the need of the people of 
England for a partial solution to their 
severe shelter problem exceeds the urg- 
ency of the need of the civilian economy 
of our country for these materials, 

“The British and American public,” 
Mr. Anderson said, “should both realize 
that the houses, while providing reason- 
able comforts, will lack certain details 
that a similar peacetime dwelling would 
have. For example, certain closet and 
cabinet doors will be omitted, and gutters 
and leaders will be lacking. Moreover, 
the house itself will compare in size to 
war housing constructed in this country 
for similar purposes. The British are 
furnishing certain components for these 
houses, including, among others, the heat- 
ing facilities. electrical wiring and glaz- 


ing.” 


WPB ORDERS CONSTRUCTION 
STOPPED ON DETROIT BUILDING 


Unauthorized conversion of a Detroit 
building into a general hospital at a cost 
exceeding $12,000 has been cited by the 
War Production Board’s Compliance Di- 
vision as a willful violation of WPB’s 
construction order L-41, which imposes a 
$1,000 limit on such construction, WPB 
has reported. 

Suspension Order S-736, effective 
March 12, 1945, states that Mrs. B. J. 
Pollis, doing business as Lakeview Gen- 
eral Hospital at 14742 East Jefferson 
Avenue, Detroit, Mich., began converting 

premises into a hospital about August 
24, 1944. She was aware of the expendi- 
Mure provisions of Conservation Order 
TA, WPB officials said. 
© When the War Production Board 
‘Wdered the construction stopped, $12,405 
had already been spent by Mrs. Pollis on 
- the hospital, WPB reported. A _ small 
KX of this amount was probably 
a rgeable to maintenance and repair, 
Meials said. However, unauthorized di- 
‘Versions of critical war materials had 
deen made to the hospital structure, they 








sation of all construction on the 
Ses, including completion, altera- 
or installation of any equipment or 
bing and electrical fixtures was 
by WPB, until specifically 
morized in writing. 


‘WESTION AND ANSWER 
BULLETIN RE UTILITIES ORDER U-9 


__ ie Office of War Utilities, WPB has 
Bales a third Question and Answer 
ein in connection with Utilities 
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@ Don’t saddle the home owner 
with H.C.U.W. (High Cost of 
Under Wiring)! Remember—a 
home wired without sufficient 
capacity for anticipated load 
means money out of the home 
owner’s pocket in the added cost 
of operating electrical appliances, 
plus the fact that those appliances 
do not operate with the efficiency 
and satisfaction originally in- 
tended. Lamps do not burn as 
brightly, cooking equipment heats 
more slowly, motors run more 


slowly, current costs increase; 
also there’s an increase in blow- 
ing of fuses, overheating of wires, 
burning of switches, fire hazards. 

Wire wisely today for tomor- 
row’s load—use PORCELAIN 
Protected (knob-and-tube) Sys- 
tems! Non-metallic wiring and 
non-metallic wiring materials get 
the OK of your community’s effi- 
cient Electrical Inspector— 
the man with helpful fire-preven- 
tion facts at his fingertips. Write 
for wiring manual. 
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FINDLAY, OHIO 
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an be bent 


Installation work goes faster, easier, and at a 
lower cost when you have a Tal's Prestal Bender 
on the job. This efficient, light, portable machine 
handles all pipe and conduit up to 3". Makes 
perfect bends, up to 90°, cold, in one single 


60° operation. No need to waste labor by replacing 


all 
nd 






. the pipe three to six times to 
make a bend. Does a good work- 
manlike job — smooth, uniform 
bends without kinks or wrinkles. 
Simple and easy to oper- 
vate. Thousands are in suc- 
mame cessful use everywhere. 

See Write for data bulletin. 


i a 
seal Tal’ 


s Prestal Bender, Inc. 
Dept. EC-4, Milwaukee 2, Wisconsin 











INSULATION AND WIRES 


‘y)- 


>~—¢ 


SERVICE 











_ INSULATION & WIRES, INC. 


2127 PINE STREET - ST. LOUIS, MO. 








HITTING THE BOOKS in a relaxed 
fashion, R. T. Seiden, Tampa, Fla. and 
E. L, Batchelder, Columbia, S. C., take 
bart in an evening hotel-room study 
session at the 1.B.E.W. National Elec. 
tronics School in Milwaukee, 





Order U-9, the brownout order. The new 
bulletin answers the following eight ques- 
tions that have come from consumers and 
WPB field offices regarding application 
of the order’s prohibitions on the use of 
electricity :— 

Q. To whom does a consumer apply 
for permission to light necessary direc- 
tional or identification signs. not.automa- 
tically allowed under paragraph (c)*(7) 
(i) or (ii) of the order? 

Consumers must apply for certif- 
cation of the necessity of the lighting to 
the local -public authority. The local 
public authority certification for these 
signs must be made in writing to the con- 
sumer’s electric supplier. 

Q. To whom does a consumer apply 
for relief from restrictions of Utilities 
Order U-9 other than paragraph (c) (7) 
(i) or (ii)? 

A. All other consumer appeals for te 
lief from the restrictions of Utilities 
Order U-9 must be filed with Field Offices 
of WPB on Form WPB-4113.. If the 
appeal is for reasons of public health or 
safety the necessity for the prohibited 
lighting must be certified to by local publit 
authority in the appropriate space” 
Form WPB-4113. eS 

Q. Is lighting permitted in @ 
windows if the lighting results trom am 
display in the window of electrical m 
chandise, such as portable lamps in a7 
ture store window? eee 

A. No. Any type of lighting i Si¥ 
windows other than lighting necessaf 
interior illumination is prohibited Dy 
Order. - 

Q. To what extent is the light 
circuses, carnivals, amusement parm 
and similar outdoor enterprises Test 
by the provisions of Utilities Order 

A. All general illumination com 
by local authority to be required for 9@ 
health and safety will be permis 
appeal to the District Office of the ™ 
Production Board. Riding dere 
permitted the necessary lighting for 
booths, entrances and exits, I 
forms, machinery operation, 4 
and signal systems. Games, sideshows 
merchandise and eating stands are 
mitted the necessary lighting {or Al 
trances, exits, ticket booths, and inter! 


. . § 
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mination. However, all ornamental, 
on display and other promotional light- 
‘ap such as outline, border, sign board 


ni pane! lighting is prohibited. | t a ¢ ¢ 

May the following businesses and Nn Oo USG Nn S © 
Penterprises be allowed lighting for 

identification and direction signs without 


re) 
stifcation to the electric supplier under 3 qi Cc TO ir H es 


gatagraph (c) (7) (i) or (ii) of Utilities 


Onler U-9? 


City Halls ae 
_ Post Offices 
Court Houses 

Health Departments 

Religious Organizations 

y. M. C. A’s 

y, W. C. A.’s 


Red Cross Establishments 
Fraternal Organizations 


A. No, except those which include 

lodging facilities or a doctor’s office and U @) @ S S 
would thus qualify under paragraph (c) A t M A T I TA R T E R 

(7) (ii) permitting them one 60 watt 

directional or identification sign or, under e e 

Direction 1, one such sign per public ; ali 

entrance in the case of hotels and public @ | re ig i Nn is 

lodging establishments. 

Q. Are strings of border lights along 


or about the street or property frontage . 
of outdoor establishments permitted nnder tT ce ; g ts (@) 
the Order ? 

A. No. Such string lighting is con- 


sidered to be advertising, ornamental, dis- 
play, or decorative and is not permitted Ae CN ri tT i | / 
wless no other general illumination is \ \ \\ ery 
\ \ \ ‘ 
\\ \ \\ : 


available and then only the amount neces- aes Aid, / 
sity for the. conduct of business is Boy ke VA \ \ oie | / | Wi /, / 

AVN AEE a EL A / Mi}, 
AN \\\ \\\ 1 \t \\ \\4,1) had | | i | it hhh / 
| AAV PRT AY 
terior illumination through the installation AAA Will ft VA ai) / 


TIT OR 
of additional lights directly back of the \ ; I /, d 
window, or by increasing the general in- — th/// 
ttrior illumination, or by installing spot 
lights in the interior to reflect into the \ F Servi Int ti 
sindow or by tines het Gene er tale ; ewer service in errup ions 
lumps either in or directly back of the ANY Longer Life for Lamps 


show: window ? Longer Life for Ballasts 


alowed. \\\ 
Q. Is it permissible to provide any \ VS \ 
show window lighting by increasing in- wan 


j 
/ 
tid 
a 


They're fully automatic. They lock out and reset 
without touching the starter. Just remove defec- 
tive lamp and insert a new one after turning off 
the current. Then turn on the current. The lamp 
lights automatically. 


LOOK FOR THIS STARTER 
IN THE RED PLASTIC CAN 


LLOYD PRODUCTS CO. 


Dep't EC-4 Providence 5, R. |. 








De LE SECRETS are divulged 
t A. Blackwood, Muncie, Ind., 
aries out a public speaking’ as-: 
oat on I.B.E.W.’s National 
: ~choo! at Marquette Uni- 
versity. This class is added to prime 
ts for their tasks as Local Union 
instructors, 
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A MESSAGE to 
Electric Motor 


REPAIR MEN 


For the past three years it 
has been extremely difficult 
for us to fill orders from our 
many motor repair shop 
friends. This was due to high priority ratings and the fact 
that twenty-four hours a day were not enough to fill all of 
the orders for commutators going into planes, tanks, ships and 
other fighting equipment . . . Today because of our vastly 
increased capacity, we are able to meet your requirements 
within a reasonable length of time. Three sources to choose 
from—all under capable and experienced management . . . 
Our representatives are located in key cities throughout the 
nation. 


Over Ten Million Since Pearl Harbor 

















TOLEDO stANDARD COMMUTATOR CO. - Toledo 6, Ohio 
HOMER COMMUTATOR CORP.-—Cleveland 3, Ohio 
HILLSDALE 





COMMUTATOR CO.-Hillsdale, Michigan 





SAVE DOLLARS ON 
Maintenance... Repairs... Operation 


WQS 
«ft No need to center, punch or drill holes when 


you use the HYDEE Hanger for chain-suspension 
of Industrial Fixtures—for new installations or 
. Simply make wiring con- 





“change-over” jobs . . 
nections — screw the hanger to the outlet box — 


then hang the fixture. 





Complete with two 5-fc. 
chains, cord clips, *’S"’ 
hooks and receptacle. 
UNDERWRITERS APPROVED 


DAY-BRITE LIGHTING, INC. 


5403 Bulwer Avenue ° St. Lovis 7, Missouri 


National 
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A. No. The installation of 
stitute or additional iliamiriation ™ we Tie 
lights show windows is considered pro-B STE 
motional lighting and therefore js prohib. 
ited by Utilities Order U-9. Show win. So 
dow lighting for the purpose of thei sale 
Order is any lighting in or of a shoy bees 
window. dema 

Q. A clarification has been asked gp. 
cerning the lighting permitted for gasp were 
line stations previously discussed in Ques. 
tions 28 and 55. WI! 

A. Pump and pump platform or jslanj 
lighting necessary to transact business j 
permitted. Lighting of the globe iden. ducts 
fying the brand of gasoline sold is pro 
hibited unless the bulb which illuminats 
this globe also illuminates the dial, of = Wil 
unless the globe is the only illumination & Steel. 
available for carrying on the busines, 
Flood or spot lighting is considered pro 
motional and is prohibited by Utilities requir 
Order U-9 unless no pump or pump plat deman 
form or island lighting is available A si 
invent¢ 
the fo 
melted 
as a re 
ing to 
Divisio 
said th 
deplete 
fact tha 
cient Le 
with co 
house s 
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THOMAS HEADS 
SOUTHEASTERN NISA 


T. T. Thomas, Electrical Equipmet 
Company, Richmond, Va., was elected 
president of the Southeastern Chapter, 
National Industrial Service Association 
at a recent meeting of that group. Other 
officers chosen to guide the activities of 
the Chapter during 1945 are: vice-pres- 
dent, B. A. Siddall, Sumter Machinery 
Company, Sumter, S. C.; and secretary: 
treasurer, J. G. Hammond, Hammon 
Electric Company, Rocky Mount, N.C 
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NO INCREASE IN BUILDING 
CONSTRUCTION CONTEMPLATED 
; i Committ 
No increase in the volume of buildog : 


construction in 1945 as compared wit dae, 
1944 is contemplated, War Produciof 7,. ,, 


Board officials informed the Hardwartl* 8 that it re 
dustry Advisory Committee at its recest Rey 
meeting. Reduction in civilian consi Shafting-- 
tion will probably be necessary rricing of 
war in Europe is over they said - | Such g 
Heavy ammunition programs hav 8 transfer o 
creased requirements for sheet brass fa covered. j 
beyond current production, a represeati #Resal 
tive of the Copper Division Roi The latter 
and tube brass is also in short supply, NeW prod 
demand in excess of production. OE This qi 
brass is used by the hardware MOBS new iron 
chiefly for making keys. It may PEM®” Et Wise appjy 
sary to revert to the use of zinc for mE involved, 
purpose, the committee was inlonm®® & surplus iro 
The supply of cadmium is sulncie® by Revised 
for military needs, and none 18 a8), Iron’ and 
for civilian uses, an official 0 " “tary 
Lead and Zinc Division said. Agencies a 
no possibility of removing present rest" aj 
tions on cadmium plating for hardware Discussio 
In view of the present mate Vision of 4 
situation, no relaxations m Arid icing, th 
(builders’ finishing hardware) of U tefitions, 
L-236 (hardware simplification) Ct espe 
expected. B itioning 
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TIGHTER CONTROL, ON 
gqeEL SALES EXPECTED 


Some tightening of controls over the 
sale of steel from warehouse stocks may 
be expected, in the face of expanding war 







Warehouse Industry Advisory Committee 


officials at a recent meeting. 
- WPB approval has already been tem- 


r island | porarily suspended, WPB officials said, | 


on warehouse sales of critical steel pro- 
identi | ducts on an “ex-allotment” basis, under 
| Direction 44 to Controlled Materials Plan 
i ation No. 1. 

iid « nn B. Todd, Director of WPB’s 
Steel Division, told members of the com- 
mittee that mounting military needs re- 
ed pto- quired WPB to screen carefully all steel 
Utilitis | requirements to insure that urgent war 
np plat-§ demands were satisfied. 

ble. A sizeable increase in warehouse steel 
inventories, which had been built up in 
the fourth quarter of 1933, has largely 
melted away during the early part of 1945 
asa result of heavy war orders, accord- 
ing to. J. R. Stuart, chief of the Steel 
Division Warehouse Branch. He also 
said that warehouse inventories have been 
: depleted by rail embargoes and by the 
yunpment B fact that purchasers had ‘not allowed suffi- 
- elected B cient lead time when placing mill orders 
Chapter, with consequent greater demand on ware- 
ciation, house stocks. 





© T RUSABLE IRON AND STEEL 
COMMITTEE HOLDS MEETING 


Steps to be taken to bring the sale of 
il wed iron and steel products under 
one regulation were discussed by the Re- 
wable Iron and Steel Industry Advisory 

f ittee at its recent organizational 
metting at Washington, D. C. with offic- 
ials of the Office of Price Administration. 

le committee recommended to OPA 

it revise Maximum Price Regulation 
5M-Reusable Steel Shapes and Plates, 
mitng—so that it alone serves for 
icing of all used iron and steel products. 
Sich a revision would necessitate a 
transfer of Some used iron and steel prices 
covered in Revised Price Schedule No. 
#-Resale of Iron and Steel Products. 
oe latter wiuld then cover the resale of 
= *W products only, regardless of source. 
iS differentiation between used and 
sf” Ton and steel products would like- 
if *ply when Government surplus is 
slide The sale of new government 
by ton and steel products is covered 
fvised Price Schedule 49—Resale of 

= and Steel Products—and Supple- 

a, 4Y Order 94—Sales by Government 
dl and Resale of Certain Buyers on 

~ihodities “except Food. 
oi ONS of the contemplated re- 

! "sion of MPR 310 also covered present 
"of OF Wine addition of other items, 

» local and inter-city delivery 
specially on small lots—and re- 

Ming costs, 
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demands, members of the General Steel | 


were told by War Production Board | 


Complete catalog in- 
formation available 
upon request. Write | 
for your copy—TODAY! 





Uteuu/ HERE'S THE 


“INSIDE STORN’OF TE 
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... its 5 superior features 
are all on the INSIDE 


where they count! 


Newly developed “GRID” link 
replaces ordinary multiple 
links... 


Heavy cross-bar anchors 
link and blade in com- 
plete assembly .. . 


Flow-solder Contact 
merges link and blade 
into one element .. . 


Stud riveted into 
crossbar locks all 
parts into single, 
firm unit... 


p Rigid girder assem- 
bly cannot turn, 
twistorloosen .. . 
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stay cooler.-+> 


ROVAL ELECTRIC 

















Seen motor 
maintenance.... 


stock SPEER CA 
1) 


When motors, genera- 
tors and other commutating 
equipment need new brushes, be 
Johnny-on-the-job by having the 
Speer line on your shelf. Means 
faster, better service to your cus- 
tomers—builds new business for 
you. Speer has specialized in 
carbon brushes for nearly 50 
years—is widely and favorably 


peed * CLEVELAND ° DETROIT 
Mi 


LWAUKEE * NEW YORK ° PITTSBURGH 





RBON BRUSHES 


Uv 








known for quality products. 
There's none better. Let us tell 
you how to add this extra service, 
get the extra profit..Write today. 











AN: ~ 


rd 
SPEER 


CARBON COMPANY 
ST. MARY’S, PA. 


® 7377 





CONTROLS 


nts «| 






FOR 
WORLD 


you need. 





RHEOSTATS 


Ward Leonard Controls have an enviable record of per- 
formance in war equipment. On the sea, under the sea, on 
the ground, and in the air—subjected to widely varying 
climatic conditions in all parts of the world! 


Electric control @w) devices since 1892. 


WARD LEONARD ELECTRIC COMPANY 


28 SOUTH ST., MOUNT VERNON, N. Y. 






Obviously manufacturers who are planning world-wide post- 
war markets can be certain that the Ward Leonard controls 
they incorporate in their products will give continuous 
trouble-free service. 


Write for our catalogs describing the types of controls 


Wx 
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RECOMMENDATIONS FOR POSTWAR. 
PUBLIC WORKS CONSTRUCTION . 


Edward P. Palmer, chairman of th 
Construction and Civic Development De. 
partment Committee of the Chamber of 
Commerce of the United States, recently 
presented seven recommendations regard. 
ing postwar public works construction to 
the House Subcommittee of Public Works 
and Construction, a part of the Special 
Committee on Postwar Economic Policy 
and Planning. 

In normal times, Mr. Palmer pointed 
out, public works construction accounts 
for only one-third of the total volume of 
construction, the other two-thirds being 
privately financed. “Important as the 
contribution of public works has been 
and will be to the industry, and hence to 
the national economy,” he stated, “i js 
evident that measures to encourage priv- 
ately financed construction are even more 
important.” 

Looking at postwar expectations, Mr. 
Palmer estimated that, after urgent work 
necessarily postponed has been completed, 
public works construction cannot be ex- 
pected to account for more than between 
three and one-half and five percent of the 


él 





total national income and employment. 
Expansion beyond these limits would, in 
his opinion, “lead to pyramid building for 
which older civilizations have been 9 
universally condemned.” 

Mr. Palmer’s recommendations are: 

Sponsorship of various classes of public 
works by federal, state, and local govern- 
ments should be clarified. Recent stresses 
and pressures have blurred the division 
lines, which should be redrawn to estab 
lish the basic principle that the federal 
government will finance only those publie 
works which lie within its jurisdiction o 
fields of direct responsibility. All other 
public works should be financed by state 
or local governments. 

The federal tax structure should be 
revised so as not to hamper the ability of 
state and local governments to achieve 
financial independence. - 

Congressional scrutiny of federal public 
works projects should be broadened to 
include careful consideration of the over- 
all budgetary picture, to assure better 
consideration of needs, costs, and the 
ability of the taxpayers to meet the bill. 

Construction through competitive cot 
tracts should be more widely used © 
assure economy and clarify costs. 

State and local governments should co 
operate with the federal government i 
the advance planning of public works ® 
order to be ready for the transition per” 
when materials will be =a and addr 
tional employment essential. 

The ileal government should collect 
and make available continuously 
statistics on both public and private cot 
struction volume and employment as # 
practical first step towards stabilizing 
construction activity. é 

Private construction should. be stim 
lated by revising tax policies to remove 
deterrents to expanding activity. - 
fically, provision should be made for 
celerated depreciation, deferred 
nance and postwar reserves for recor 
version construction and planning. 
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s0A OKLAHOMA CHAPTER 
ELECTS OFFICERS 


At the annual meeting of the Oklahoma 
State Chapter, National Electrical Con- 
tractors Association, held at Oklahoma 
City, Okla. on February 18, the follow- 
ing officers were elected to serve for the 

ing year : 
eprenient L. T. Allen, Allen Electric 
Co, Tulsa; vice president, George A. 
Gaddis, Gaddis Electric Co., Oklahoma 
City; treasurer, H. J. Reeves, McEl- 
downey & Son, Oklahoma City. The Ex- 
ecutive Committee consists of the above 
oficers and Marvin Osborne, Osborne 
Blectric Company, Oklahoma City; Dale 
Watt, Watt Plumbing, Air Conditioning 
& Electric Co., Tulsa; Guy Emerson, 
Guy Emerson Company, Tulsa; and Har- 
dd Walker, Walker Electric Co., Enid. 


SHORTAGE. OF 
CHILLED WORKERS 


Unless there is an immediate and 
marked increase in the number of young 
men being trained for cratfsmen in the 
construction industry to replace those who 
are retiring because of increasing age, 
the industry in destined for a serious 
shortage of skilled workers. This fore- 
cast, with supporting evidence, is graphic- 
ally presented in a statistical study which 
was submitted by Apprentice-Training 
Service, War Manpower Commission, at 
arecent conference of the Executive Com- 
mittee of the General Committee on Ap- 
prenticeship for the Construction Industry. 

According to the ATS study, the aver- 
age age of skilled construction men has 
increased from about 384 years in 1900 
to 43 years in 1940; and the proportion 
of youths under 20 years old being trained 
to replace the older age group during this 
period dropped fully 6 percent. 

‘If those workers 65 years of age or 
older,” the report states, “were suddenly 
lo retire as a group, several of the build- 
ing trades would not have anywhere near 
tough beginners to replace them. If 
those who die or retire before age 65 
wete added, the insufficiency of replace- 
ments would be even more obvious. If 
Moécted plans assume, in addition, an 
‘xpanding construction economy, the ac- 
tual ratio of replacements becomes com- 
pletely inadequate. 

If age trends continue as they have 
one for the past 40 years, we may antici- 
ite a serious shortage of skilled con- 
on workers in a relatively short 
_ We must train construction ap- 
a now, and in fairly large num- 
tales that 34,000 will complete their 

g each year.” 

ai. pee as rapidly as possible the 
the mite apprentices required to meet 
wk craaat specific plans have been 

Hd onally and locally, according 

conference report, to further the 
Peano of returning veterans for 
ol. dining, Employment of veterans 
ot only help the industry to offset 
Fe of young men eligible for ap- 
et Ip who are available on the 
Tont, but will provide career oppor- 


time, 
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tunities to veterans who qualify. Plans are 
outlined in the report whereby the Gen- $l 
ws este wa Sy see for the i) 
' Construction Industry, Apprentice-Train- 
For Any Job— Anywhere eLEctaNC seen — tg State apprenticeship agencies fl 
Reliable, economical electric service for electrical con- ane fon eee Administration may. 
work together under a uniform policy ; F 
tracting projects anywhere, anytime, with an Onan th | 5 tt POMCY: mm 
Electric Generating Plant. From the 65 basic models, € employment of ex-service men who shom 
the right plant for any job or. application, large or express a desire to train for construction strut 
small, can be selected. work, for 
Driven by Onan built d-cycle gasoline engines, these ba pagan report also outlines cons 
power plants are of single-unit, compact design and plans of the general commi i 
sturdy construction. Suitable for all mobile, aamleneny Models range from 350 ctessins the cnaperaticn sad acti ‘ ia 
or emergency sevice. to 35,000 watts. A. C. joint apprenticeship committees in every of th 
Model shown Is from W2C types from 115 to 660 locality, and the establishment of addi- Busit 
series, 2 and 3-KW, 60-cycle, volts; 50, 60, 180 cycles, tional joint committees to carry on this the d 
oe gy ro slags Bion mo single or three-phase; important undertaking. Special emphasis the s 
: 400, 500, and 800 cycle, is given to the establishment of national, lems. 
single phase; also spe- as well as state joint apprenticeship com- Th 
cial frequencies. D. C. mittees, in each of the building trades, F 
types range from 6 to so as to create an all-inclusive system of — 
£000 volis. Dual volidie apprenticeship in the construction industry dust 
- 3 throughout the United States. National ° § ‘uti 
types, available. Weite apprenticeship committees are already tas, d 
for engineering assist- established in five building trades—car- sx to 
ance or detailed litera- pentry, electrical, painting and decorating, time 
“ure. plumbing and steamfitting. ever, 
} The following members of the Execu- indust 
7 Committee were present at the con- ee 
erence: a St 
O, Poon E. Rooney, President, Operative -~ 
asterers and Cement Finishers Inter- és = 
ver 25 0, 000 national Union; E. H. Herzberg, Chair- in th 
man, Apprenticeship Committee, National Pee 
4, ervice Electrical Contractors Association; L. M. rei 
Rafferty, Secretary-Treasurer, Brother- The 
hood of Painters, Decorators and Paper- = 
hangers of America; George S. Stuart, ; 
2101 ROYALSTON AVE. Executive Director, Painting and Decor- which 
D. W. ONAN & SONS MINNEAPOLIS 5, MINN. | 245.0 Contractors of henlens and Marion 4 8 
H. Hedges, Director of Research, Inter- tures, 
national Brotherhood of Electrical ff "med 
*COLOVOLT COLD CAT Tom: ce 
HODE - 
assume 
. fully ou 
INDUSTRIAL FIXTURES Po 
5 
AMENDMENT 4 TO REVISED tar 
PRICE SCHEDULE 40 nity 
LOW VOLTAGE A jobber’s mark-up on new types of Japan; 
builders’ hardware first offered for sale will go f 
by him after March 3, 1945, is limited to to retur: 
334 per cent applied to the manufacturer's ploymen 
maximum price of the product—plus back: of 
actual transportation charges paid by the “The 
jobber for delivery—the Office of Price ally bee 
Administration has announced. in the a 
Before this amendment, which became the best 
effective March 3, 1945, the 333 iP a 
ie. attnm ll st mark-up, plus transportation, cou acti 
— —a added to a jobber’s cost for the product— ment, sh 
even though he had bought from another level of 
jobber who had also taken a 33% per cent straints 1 
Here is the new Colovoilt industrial cept for failure due to breakage are mark-up. Inten: 
fixture, one of a complete lineofin- extraativantages of the Colovolt Cold Limiting the mark-up to the maft- lems wil 
dustrial and commercial “ Cathode low voltage fluorescent facturer’s maximum price, plus actu studies a 
units. Equipped with the standard 93" lamp. The long life expectancy of delivery charges, will eliminate pyram determing 
Colovolt 10,000 hour lamp, Colovolt Colovolt lamps may be realized even ing of mark-ups by jobbers, which te § * well a 
fixtures may be used singly orincon- when constantly turned on and off, sulted in higher prices to users, OPA said Wired f 
tate line lighting in multiples and pre-scheduled re-lamping, with So that jobbers can properly compute at high 1¢ 
f 3 feet. Instantaneous starting, ne 0 Joss of production or time, is now legal ceiling prices, today’s amendmen times an 
flickering, guaranteed for 1 year ex- possible with Colovolt ixstallations. requires manufacturers of new models ment for 
ms “Trade mark regis. Contact your electrical wholesaler or job- builders’ hardware products to notify all BS 
fee tered U.$. Pat. Off. ber, or write ws for full details and prices. purchasers in writing of the prota ge J 
Tr maximum prices for the Ot awa 
i ; s Amendment 4 to Revised Price oR Peed 
ERAL LUMINESCENT CORPORATION jerome Hardware and Insect ff individual 
072 5. FEDERAL STREET CHICAGO 5, ILLINOIS Screen Cloth—effective March 3, 1945.) the constr 
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scunTE SMALL BUSINESS 
STUDIES 
aaSTRUCTION PROBLEMS 


Federal, State and local governments 
should cooperate with and give the con- 
druction industry every aid in preparing 
for quick resumption of high levels of 
construction activity immediately after 
sharp cutbacks in war production, Senator 
James E. Murray, of Montana, chairman 
af the Senate Special Committee on Small 
Business, stated recently in announcing 
the developing plans of the committee in 
the study of construction industry prob- 





lems. 

This industry offers more widespread 
opportunity for expansion of small busi- 
ness than any other non-agricultural in- 
dustry, Senator Murray said, recalling 
that in the past, the construction industry 
fas, directly and indirectly, privided from 
sx to nine million jobs annually. War- 
time restrictions on construction, how- 
ever, have reduced the operations of the 
industry to the lowest level since 1933. 
The committee, therefore, is undertaking 
a study of the industry with particular 
reference to the part which small business 
can play in speeding the end of the war, 
in the smooth transition from war to 
peace, and in expanding opportunities for 
postwar employment. 

The industry must be so organized as to 


level of building, construction, and repairs 
which most nearly meets the nation’s cry- 
ing need for adequate dwellings, struc- 
tures, and roads, the Montana Senator 
pointed out. He believes that this indus- 
tty, as with all other elements in the 
tconomy, must be so organized as to 
assume its maximum role in developing 
fully our resources of men and materials. 
Senator Murray continued: “The in- 
dustty is operating: at such low levels 
that purposeful actiort must be taken now 
fo enable it to recover lost ground as 
quickly as possible once Germany and 
Japan are defeated. Action taken now 
will go far towards assuring jobs promptly 
fo returning soldiers and reducing unem- 
ployment which may result from cutting 
back of war production. 
he construction industry has norm- 
illy been subject to violent fluctuations 
in the annual volume of work done. In 
the best interests of the nation as a whole, 
‘easonal and cyclical swings in construc- 
pe: activity and, consequently, employ- 
= ~ be stabilized at the highest 
pi of output without fostering re- 
Fe upon free competition. 
ea examination of basic prob- 
ses and undertaken by means of 
sa public hearings in order to 
: tore ae steps by the government 
eared by y industry and labor are re- 
at higt "ul stabilization of construction 
— evels of activity providing at all 
eal jo optimum share of full employ- 
work. al! People willing and able to 
ork, 
ok. zominary negotiations already 
a ihe Stee feels that it will re- 
individuals cargos the ie thinking of 
: ganizatiins comprisin 

‘he Construction industry, dtginiised labor, 





Electrical C ontracting, April 1945 


provide as rapidly as possible the annual. 


Please send us a copy of your new book on “SCOTCH” Electrical Tapes. 

















High dielectric strength, resistance to corrosion and 
firm adhesion are unfailing ‘qualities of “SCOTCH” 


Electrical Tapes. 


There is no uncertainty about the performance of 
any “SCOTCH” Electrical Tape. Every lot must come 
up to rigid standards before being released for use. 


Each “SCOTCH” Electrical Tape used on the electrical 
coils shown on the left was selected for some 
particular property, such as corrosion resistance, 
dielectric strength or high abrasion resistance. 


Use the coupon below to obtain a copy of our new 
book on “SCOTCH” Electrical Tapes. It is packed with 
valuable information. 





EC 445 
MINNESOTA MINING & MANUFACTURING COMPANY aN 
St. Paul 6, Minn. 





City 




















Signed 
* ria J 
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BADGER 
Synchronous TIME SWITCHES 


for 


ACCURATE 
TIMING 


ECONOMICAL 
OPERATION 


YEARS OF GOOD 
SERVICE 





@ Prompt delivery on orders rated AA-5 or Higher. 


roles Switch Capacity Case 


Type 

MI (Synchronous) 50 A. at 125 V. 16 Ga. Steel 
M2 = 2 50 A, at 125/250 V. 16 Ga. Steel 
RM = I 50 A. at 125 V. : Cast Iron 
RMS5 . 2 50 A. at 125/250 V. Cast Iron 


RELIANCE AUTOMATIC LIGHTING CO. wisconsin 











THE IWI MAN 
WITH A WISE PLAN 


_ fatate out that 


7 


FURNISHES FINE BRUSHES 
AND BURNISHERS.... 


To give you the proper finishing touches 
to motor repairs and final commutator 


turning jobs. Easy to use carbon brushes 
and burnishers that do the work while 


the machine is running are listed in the 
Blue Catalog. 

















and other interested groups, . Wor i 


under the direction of Dewey Anderson, 
executive secretary to the committee, 


Frank Piovia has been selected as con. 
sultant to coordinate the studies, Other 
specialists in the construction field from 
WPB and non-government agencies will 
cooperate in consultation in the work 
of the committee. 


RELAXATIONS IN 
WPB ORDERS 


The War Production Board recently 
issued a list of summaries of modifications 
of WPB orders during January 1945 
WPB cautions that anyone wishing to 
take appropriate actions under these 
orders should consult the official copies 
of the full orders. 

The list included Amendment L-176, 
L-65-a, 17-45, Electric Fans and Irons 
for Veterans Administration. The Vet- 
erans’ Administration was added to the 
list of government agencies entitled to 
place preferred orders for electric fans and 
for electric irons. 


ESSENTIAL ACTIVITY LIST 
TO BE USED BY LOCAL BOARDS 


National headquarters of. Selective 
Serviee has sent a letter of instructions 
to local boards outlining the procedure to 
be followed in carrying out the recom- 
mendations of the Director of War Mobi- 
lization and Reconversion in determining 
the men to be selected for the armed forces 
in the 26 through 29 year old group. The 
letter reads in part as follows: 

“Since the armed forces need young 
men and since the supply of those in the 
age group 18 through 25 is practically ex- 
hausted, a substantial part of our 
from this time on will have to be filled 
with men in the age group 26 through 2. 
There are only 828,000 men in this age 
group now classified in Class IIA o 
Class II-B. Those who are selected for 
service in the armed forces must be taken 
as nearly as possible in the order of their 
essentiality, the least essential being taken 
first. t 

“The Director of War Mobilization and 
Reconversion has recommended that the 
essential activity list be used as a guide 
in determining the men to be selected for 
the armed forces in the age group 
through 29, and that they be taken to 
the fullest extent possible in the following 
order: 

(1) registrants not employed in af 
activity appearing on the essential activ: 
ities list. 

(2) registrants whom the local board 
finds to be employed in relatively unlm 
portant jobs in essential but not cl 
activities. 

(3) registrants whom the local board 
finds to be employed in relatively um™ 
portant jobs in critical activities. 

(4) registrants whom the local board 
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BENEFITS of contractor cooperation 
ge related by J. A. Peterson (left), 
Cotton States Electric Co., Atlanta, Ga., 
as he chats with W. Reid Puckett, megr., 
Atlanta Chapter, NECA. 








finds to be engaged in relatively more im- 
portant jobs in essential activities. 

(5) registrants whom the local board 
finds to be engaged in more important 
jobs in critical activities. 


‘If, however, you find that a replace- 

ment is available for a registrant, he 
should be- classified as available for in- 
duction regardless of his place in the 
groups listed above.” 


WOLDEN COMPANY MOVES 


a A. Holden Company, Minneapolis, 
distributors of motor repair parts, pulleys, 
belts and shop equipment occupied new 
headquarters in the city on March 15. 
Their new location at 1208 Harmon Place 
provides much needed additional floor 
spate and better parking facilities for 
customers, 


MINNESOTA ELECTRICAL 
SSH. NOW INCORPORATED 


The cycle of organizing on a permanent 
Sis those groups which constitute the 
Minnesota Electrical Council, Inc., was 
recently Completed with the incorporation 
ot the Minnesota Electrical Association 
(state 8roup). Final steps in the pro- 
} € was ratified by the former execu- 
a rane of the state association 
board of directors of the newly 
weotporated successor at meetings held 
m Minneapolis, Feb. 21-22. 
zed as a _ sectional’ group in 
Minnesota in May, 1928, the 
= Electrical Association dropped 
a thern” designation in 1932 when 
cal Contractor groups in western 
y “a Minnesota and Duluth joined 
: a statewide association repre- 
Tings common interests outside the 
ities area. In 1933, this state group 
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EXPLOSION 
PROOF 


A © Years’ experience plus modern design is built into 


every R&S product. 





R&S reflector contours are scientifically designed with high 
reflection factor providing a maximum of safe controlled light 
at minimum cost. 


Thorough inspection and rigid factory controls insure longer 
life and low maintenance. 


R&S explosion-proof lighting fixtures are supplied with a stand- 
ardized base common to all sizes. Reflector globe assemblies 
of various capacities are interchangeable to suit conditions. No 
need to disturb mounting or electrical connections. Modern 
design simplifies mounting and affords .a variety of conduit 
orrangements in one standard base. Installation costs are lower, 
parts fewer and ordering easier. 


In hazardous areas, you can't afford to experiment. R&S 
explosion-proof and vaportight lighting fixtures are precision 
built and pass the rigid tests of Underwriters’ Laboratories. 


Specify R&S and be sure. Write for 
our 300-page catalog. You will find 
it valuable in planning new work and 
bettering existing installations to meet 
tomorrow's standards. 













Please address 
Dept. No. A 


RUSSELL & 


SION-PROOF, WATER 


Seance 1902 











STOLL COMPANY 


UIPMENT. AUTC 


125 BARCLAY STREET + NEW YORK 7, N. Y. 
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THE RIGHT "VOICE COVERAGE’ 
FOR EVERY PLANT 


BELL’S dual-purpose sound system, de- 
signed especially for industrial use, gives 
you the right answer to every need for 
plant-wide “voice-coverage,” provides for 


broadcasting of announcements, instruc- 
tions, and recorded music as well as for 
paging of individuals by voice! Employees 
work better, faster, more accurately and 


BELL 


EXPORT OFFICE: 4900 EUCLID AVE., CLEVELAND 3, 





SOUND SYSTEMS, INC. 


1196 ESSEX AVE., COLUMBUS 3, OHIO 


cheerfully to music! Voice-paging saves 
time and steps, gets orders straight to the 
right party, cuts supervisory work, simpli- 
fies management, aids production! Stand- 
ard units can be combined in any number, 
to fill requirements of any size. Write for 
details on the BELL Industrial Voice Paging 
System. 


ae 


- Bees 


OHIO 








FLUORESCENT 


@ & 











It wou't be long before 









Before Pearl Harbor, GARCY 
gave all its skill so that Amer- 
ica’s millions might enjoy 
better lighting in stores, offices, 
banks, hospitals and factories. 
Since Pear! Harbor our facil- 
ities are devoted to a graver 
task, the elimination of the 
Axis menace. 


When our part in this task is 
done...and it should not be 
long now... you may again ex- 
pect GARCY to be first with the 
newest in fluorescent lighting. 


JOBBING TERRITORIES 
AVAILABLE 


Let's get set now for Postwar 


GARDEN CITY PLATING & MFG. CO., INC. 


Ogden Bivd. & S. Talman Ave., Chicago 8, Ill. 








DISCUSSING the new National 
trical Code changes at the recent 
ing of the Illinois Chapter, LAEI, in 
Chicago are (L-to R): E. P. Hodges,” 
supt., meter department, Public Service 
Co. of Colorado, Denver; Frank Hanlin, ” 
associate electrical engineer, . Under. 
writers’ Laboratories, Inc., Chicago; 
and Wilfred C. Cale, approvals engi- 
neer, Canadian Standards Association, 
Toronto, Canada, 




















joined with the Minneapolis and St. Paul 
contractor-dealer groups to sponsor the 
Minnesota Electrical Council as a central 
coordinating agency for this branch of 
the electrical industry. Each of the three 
groups has remained separately organ- 
ized. They are now incorporated so they 
may function individually on matters of 
local or sectional interest. 

Officers of the Minnesota Electrical 
Association, Inc., elected at the Feb. 22 
meeting include: president, E. W. Linner, 
Stillwater; vice-president, M. A. Oien, 
Cloquet; secretary-treasurer, William 
A. Ritt, St. Peter. The following were 
elected as directors of the newly incorpo- 
rated group: One year term—E. G. Ny- 
lund, Duluth; L. E. Shaffer, Pipestone; 
C. W. Turner, Faribault; two year term 
—Ed. Karst, Fergus Falls; Ole Haget, 
Detroit Lakes; Moreau Bailey, Albert 
Lea; three year term—G. L. Hauglund, 
Appleton (Minn.); E. L. Peterson, St 
James; John Engle, Rochester. 

Representing the group on the board of 






















































ACTIVE in North Carolina's clecwied 
contracting groups are (L to R) Dwight 
L. Casey, Charlotte, NECA field repre 
sentative and Herman J. Bryant, wv 
lina Electric Company, High Point, N. © 
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RICHARD VERNOR, Chicago, presi- 

dent, NFPA, commends the Illinois 

Chapter, LAEI on the wartime job the 

electrical inspectors are doing to safe- 

guard life, property and materiel, while 

working under the handicap of sub- 
stitute materials. 





the Minnesota Electrical Council are: 
Sam Newstone, Montevideo; John Ellen- 
becker, St. Cloud; William A. Ritt, St. 
Peter; E. G. Nylund, Duluth; and Ed 
Karst, Fergus Falls. 


SACHS HEADS 
ST. LOUIS CONTRACTORS 


5.C. Sachs, S. C. Sachs Company, was 
elected president of the Electrical Con- 
tractors Association, St. Louis Chapter, 
NECA; at the recent annual meeting of 
that group. F. A. Rick, Rick Electric 
(o; was chosen vice president and Ed 

er, Briner Electric Co., treasurer. 

Serving with the above officers on the 
Peard of Directors are Carl I. Schaeffer, 
Pal Wendt and E. O. Dorsch. 


PILOTS 
A ELECTRICAL COUNCIL 


“Larry” Shaffer of Pipestone, 


Hectrical Council at the annual 
of the board of directors on Feb. 
imneapolis. Other officers chosen 
1945 term include: Vice president, 
Nylund, Duluth; treasurer, F. M. 
Minneapolis; secretary-manager, 
ova A. Ritt, St. Peter. 
—#he following were designated as di- 
Metors-at-large (in addition to the di- 
Tettors chosen by the groups sponsoring 
Council) for 1945: J. W. Hruska, 
to; Louis H. Gordon, Albert Lea; 
F Raetz, Rochester; Charles ‘Wood, 
g0 (N.D.); Paul Schorr, Sr., St. 
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Lighting engineers, maintenance men and workers 
are enjoying more efficient fluorescent lighting by using 
G-E Watch Dog Starters. These manual reset starters have 
provided the utmost in all-around fluorescent lighting 
service in war factories all over the nation. 


Why these three prefer G-E 


LIGHTING ENGINEERS—specify G-E 
Watch Dog Starters because of their 
unusually long life. The Watch Dog 
outlasts five ordinary starters. This 
is equivalent to approximately three 
years of lighting service. 


MAINTENANCE MEN—like G-E 
Watch Dog Starters because they 
reduce fluorescent lighting main- 
tenance to the simple job of press- 


ing a red button before relamping. 
Reset it . . . forget it. 


WORKERS —are more satisfied with 
lighting fixtures equipped with G-E 
Watch Dog Starters because they 
banish annoying blink and flicker 
of dying lamps. Blinking. cannot 
possibly recur once the Watch Dog 
Fluorescent Starters lock out. 


Would you like to know more ‘about G-E Watch Dog 
Starters? Write for our bulletin ‘“‘How to Use Fluorescent 
Accessories for Best Lighting Results.” Send your request 
to Section G452-8, Appliance and Merchandise Dept., 
General Electric Company, Bridgeport, Connecticut. 


BUY WAR BONDS AND KEEP THEM 









Paul. F. M. Tripp and William A. Ritt 
f ~~ | Were re-elected to represent the el E 
contractors on the board of the Nosh 
Central Electrical Industries, <0 
Reports indicated the Council in dhe 


“best-on-record” position. Last year the 
FOR goal of 50 new members was reached and 
MOTO Fe S$ YOUNGSTOWN LEAGUE 
ELECTS OFFICERS 





since Jan. 1 of this year more than 9) 
new members have joined the = 
tion—a flying start to the 1945 goal of 65, 


xia 





At the annual meeting of the Electrical pe 
League of Youngstown held on January phon 
22, the following directors were elected and 
to serve during 1945: E. C. Carlson, * 
president, The Carlson Electric Co,; W. § 4 

PROMPT SHIPMENT FROM LARGE STOCKS H. Gruger, president, the Phoenix Elec. 
tric Co.; I. E. Christman, district repre- | —— 

AUTHORIZED PARTS DISTRIBUTORS sentative, General Electric Co.; W. C. On 

Robinson, district manager, Graybar Elec- pe 
oes Brockmeyer omeees Seeste — tric Co. and M. P. Walsh, Ohio Edison & ‘luded 
Cutler-Hammer Holtzer-Cabot Robbins & Myers Co. eral El 
weg — — A meeting of the Board was held fol. § ‘tty- 
Bure tig ss Wagner lowing the adjournment of the annual Electr 
peepee - Westinghouse meeting, at which the following. officers jj “awlo 


were elected—W. C. Robinson, president; ff *sistat 
I. E. Christman, vice-president and E. J. § @ El 


R EAD I hb G E LE CTRI C C 0 ae F ANY © f N C . Beil, secretary-treasurer. aan 


Parts Distributors for the Manufacturer be 
ers 


200 Willi St. B Y , N.Y. 
bs — PAT ee) aS Nee ea - 


INDIANAPOLIS LEAGUE Diete— 
Dan C. Hess, Indianapolis Power & @ ad Ma 

Light Co., was re-elected president of J Jobbers 

the Electric League of Indianapolis, Inc, 

at a recent meeting of the Beard of Di- 














-Oil E 
rectors of that organization. 
Re-elected as vice-president was C. H. 


Calibrated for your exact needs Domhoff, Guarantee Tire and Rubber 










"Because Norton dials are hand cali- 
brated and hand drawn, they are ac- 
curate at every part of the scale." 





a 
NORTON VOLTMETERS 


are built in the careful, painstaking man- 
ner which has characterized Norton con- 
struction for a half century. Hardened, 
hand-ground pivots, supported by sap- 
phire jewels for accuracy. 





Recognized for their extreme ac- 
curacy and reliability; approved by leading switchboard build- 
ers, public utilities, electrical repair shops, marine builders, 


electroplaters, and laboratories. Send for our new catalog. =” 5 feeeeaet acai 
chemical department, Un erwritets 


> 
NORTON Electrical Instrument Co. Biipiepaca ete: 
ment is tested and approved for wit 


51 HILLIARD STREET - MANCHESTER, CONNECTICUT hazardous locations. 
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MAGNETIC WIRE RECORDER dem- 

gstrated by L. Peine (with micro- 

phone), G.E. Co., attracted the curious. 

and the technical minded at the recent 

Blectrical’ Maintenance Engineers Indus- 

ial Electrical — in Milwau- 
ee. 





Company... Other officers elected in- 
duded: Secretary—C. F. Fitchey, Gen- 
eral Electric Supply Corp.; assistant sec- 
retaty—C. G. Lammers, ‘Westinghouse 
Blectric Supply Co.; treasurer—H. G. 
Crawiord, Allis-Chalmers Mfg. Co.; 
asistant treasurer—P. G. Winter, Ameri- 
can Electric Co. 

Representing the various industry 
groups on the Board of Directors are the 
flowing: H. H. Bauck—Appliance 
Dealers; G. F. Hyde—Appliance Dis- 
tributors: H. W. Claffey—Contractors; 
Art Uhrlandt—Manufacturers; F. F. 
Dietz—Motor Repair Shops; J. O. Mogg 
Oil Heating; E. A. Terhune—Service 
ad Maintenance; F. J. Argast—Supply 
jobbers; and A. C. Crandall-Utilities. 


The latest addition to the ranks of the 
National Industrial Service Association 
i te recently organized Chapter in 
shington, D. C. Known as The Elec- 
Mor Service Association of the 

‘of Columbia, the new group en- 
ercent representation of shops 

tational capital. Credit for this 

bes to Lee Harris, Walter Bailey 


F. Warfield, among others, who 
NISA among the motor service | 


S elected to head the activities of 
Mnapter are: president, Henry J. 
entral Armature Works, Inc.; 

a. R. Mullen, Warfield & San- 


t; treasurer, L. H. Harris, Elec- | 


i: O'Connor, of Sacramento, Calif, 
/ President of the Northern 
Chapter, NECA. It will be 

“ond time that O’Connor has headed 
tion, for in 1938 he was presi- 
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No Time 


for dreaming! 


Mews man and woman of us has enticing dreams of the house- 
hold appliance business to come, following war’s end. That will 
be an exciting, happy day for all concerned: for the manufacturer 
who makes them, the dealer who sells them and, probably, most of all, 
for Mr. and Mrs. Consumer who so badly need so many of those 
appliances that bring ease and convenience to their home. 


But today, this month, this year, perhaps, is no time for dreaming 
of those things that bring ease and comfort and soft living while there 


remains to be done a tough unfinished job. The Office of War Mobiliza- 
tion has flatly stated that civilian goods production must wait upon an 
over-ample production of those things so vital to winning the war at 
the lowest cost of life and wealth, in the shortest possible time. 


To us that plainly means what it says: that we who serve the war 
front must stick to our job until that job is done. We at Rittenhouse 
have had one dictum to guide us—“If we could make door chimes 
today, we’d still stick to making war goods.”? For we know that until 
that jirst big job is done, there will be no legitimate piace in our national 
economy for door chimes. And that goes for manufacturer, dealer 


and consumer alike. 


Mr. and Mrs., this quite obviously is no time for dreaming tomor: 


Rittenhouse 


enerrews ~clte7 £007 


THE A. E. RITTENHOUSE COMPANY; INC; HONEOYE FALLS; N: Y; 








Go after all of the 


BUSINESS 
IN SIGHT 


WITH THE INTER-COMM 
LINE THAT 


$ as Everything 


. . . meaning, of course, Talk-A- 
Phone, The World’s Most Advanced 
and Complete Line of Inter-Com- 
munication. . 

Wherever there is need for Inter-Communication 
Talk-A-Phone meets it compleiely . . . there’s a 
unit for every requirement. You can literally 
blanket your territory and 
bank on getting a lion’s share 
of the business. Good deliv- 
eries now. See your jobber. 
Don’t be satisfied with less 
than “Everything”. 


Talk-A-Phone Mfg. Co. 


Pulaski Rd. Chicago 23, 


3? 
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Bone, with 10 styles of 
Terminal Blocks each in @ 
wide selection of sizes, offers. 
complete, efficient method 
for centralizing the connect- 
ing of wires at one point of 
control. These bakelite 
blocks are molded under 
high pressure and cured at 
constant temperature fer 
long periods to provide a 
solid homogenous insulat- 
ing medium. 
















AC AND DC MOTORS AND GENERATORS 


BURKE Yexminal BLOCKS 


BURKE ELECTRIC COMPANY « ERIE, PENNSYLVANIA 
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| Edward Pierce, Vallejo; T. , Rosenberg 
' inas; George Abbett; Tom Harris: Bi 
' ward Dowd and Joseph Carlson; all ¢ 


2 the petition of the San: Francisco. associs. 
_ tion for relinquishment of territory » 











dent of the Northerm California. 9 
trical Contractors. Assn:, wilder 
came the NECA chapter. Tom 

Bakersfield, was elected vice-president ani 
William A. Cyr re-elected secretary 
treasurer. The directors, elected’ By: thei 
individual districts earlier in the year i, 
clude the above officers and Tom Robin, 
son, Fresno; Grover Grider; Stocktp: 


Oakland, past president (also: goy 
for the chapter); Carl Stolting, Sats, 
Rosa; Seth Colin, San Mateo; 
Butcher, San Jose; Wesley: Evans). Sl. 


San Francisco. The election: took. plac 
at the annual meeting Jan: 26, at whieh 


that it might form its own chapter, afi 
ated with the Norhern California; Chapter, 
was voted. 


TWIN CITIES CONTRACTORS: 
ELECT 1945 OFFICERS 


At the S4nnual meetings of the electricd 
contractors associations in the Twin Cities 
in January, the following officers. and d- 
rectors were elected: 

Minneapolis Electrical Contractors Ay 
sociation—president, John Kvalsten; vice- 
president, W. Arthur Starbird; secretary- 
treasurer, C. B. Annis. The new directors, 
in addition to the officers, are George H 
Brown, L. E. LeMay and John Morris 
Representing the group on the Minnesota 
Electrical Council Board are John Kvd- 
sten, Oscar H. Batzli and F. M. Tripp 

St. Pau] Electrical Contractors Ass 
ciation—president, L. A. Rylander; vie 
president, Wilbur Hoffman; secretaf- 
treasurer, August Hanson. Serving with 
the new officers as directors are D, F. 
Kehne, Paul Schorr, Sr., Ed Hoffa 
and’ Arthur E. Swanson. L. A: Ryland 
Ed Hoffman and Arthur E. Swans 
represent the group on the Minnewa 
Electrical Council Board. 


—— 








LABOR RELATIONS in the midws 
are a prominent phase of 4 ost 
tion activities of (L to R) E. L. Sam 
NECA field representative, "| 
E. H. Herzberg, manager, ee 
Chapter, NECA; and_]. E. ¥ 
business manager, IBEW Lot 
Kansas City, Missouth. 
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CANADIAN REHABILITATION 
(NCLUDES APPRENTICE TRAINING 


The Rehabilitation Training Schoo! for 
secretary: returned service men in Toronto, Can- 
by ther ada, includes a Building Trades School 
' Year, in- in which all trades of that industry are 
m Robin. taught. Building trades are known as 
Stockton “{esignated” trades and come under the 
osenberg supervision of the Apprenticeship Depart- 
covet ment of the Ontario Provincial Govern- 
Sant ment. The Electrical Department: in- 
©0; Roy cindes a six months’ course in electrical 
a onstruction and maintenance which is 
“ ‘il equivalent to the first two years of ap- 
welt she prenticeship. The trainee, after complet- 
at wiih ing the course, is placed in industry to 
saa finish the third and fourth years. The 
riiney » school is a branch of Canadian Voca- 
tional Training, of which H. H. Kerr is 
» Chapter the Director for the Province of Ontario. 
R. F. Thompson is the Dominion Admin- 
istrator, with headquarters in Ottawa. 


MUNGER PILOTS 
CHATTANOOGA LEAGUE 


win Cities George D. Munger is the new president 
s and di of the Electric League of Chattanooga 
down in Tennessee. Mr. Munger, who 
etors A+ is chief of TVA’s electrical Development 
ten 5 vice- Division and was formerly with REA 
secretary: and EHFA, took over the duties of the 
director, retiring president Paul Ramsey. 

seorge H. Assisting President Munger in guid- 
n Mortis} ing the activities of the League are the 
Minnesota § following officers : Harry W. Cameron, 
ohn Kral first vice-president; W. A. Jewell, sec- 
. Tripp, ond» vice-president; Paul J. McMillan, 
ors ASH Secretary; and J. W. Johnson, treasurer. 


in| Book Reviews 


Mims) ELECTRICAL DRAFTING APPLIED 
_—J] TOCIRCUITS AND WIRING 


To the engineer or draftsman entering 
the electrical profession, a knowledge of 
ng plans and the methods of their 
mecution and development is of first im- 
= Pertance. The practiced electrician must 
|amietpret the wiring plan and translate 
s # terms of the finished installation. 
every piece of electrical equipment, even 
Esimple bell, must have a controlling cir- 
it The function of the detailed wiring 
a as a pattern for the wiring installa- 
on -heed hardly be stressed. 
author has given special attention 
Tecent advances in the field of elec- 
drafting; modern methods are in- 
bduced early in the book and are ad- 
fred to throughout. 
opal methods as applied to circuits 
il Wiring ate presented as a series of 
wisttated discussions. Simple schematic 
Circuit diagrams are studied first, becom- 
mg more complex with a series of graded 
“sonetets plates and explanations at the 
“mune'time developing the detailed wiring 
_'0r several typical cases, and cor- 
ting the conduit and equipment loca- 
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Mr. Tops, the Paragon 
symbol of top quality 


800 Series 








2500 Series 








TRI 
puILDERS OF = 











Automatic time controls are speeding production 
. multiplying manpower efficiency . . . and 
saving countless hours in thousands of plants in 
scores of industries. Submit your timing problem 
to Paragon . . . your top source of time controls. 


Only, $13.00 List 


300 Series self-lubricating time switches are 
accurate and durable for controlling stokers, oil 
burners, blowers, pumps, valves, air condition- 
ing, etc. America’s leading time switch value. 


Gime Delay Relays 


The time cycle of Paragon synchronous motor 
operated, instantaneous reset type relays is un- 
affected by vibration or changes in ambient tem- 
perature. For motor and tube protection. 


7-Day Cime Switches 

. are designed ‘for presetting heating or ven- 
tilating schedules on a weekly basis with inde- . 
pendent daily operations. 


Manually Preset Oimers 

The 2500 series is designed to close or open a 
circuit at the end of a preset interval, such as 
attic fan control. 

All these units are designed and built by 
Paragon . . . a pioneer in the automatic timing 
field. Send for complete bulletin. 


PARAGON ELECTRIC COMPANY 
710 OLD COLONY BUILDING 
CHICAGO 5, ILLINOIS 





Paragot [ica 


CAL EQUIPMENT 
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RLM Heavy Threaded Deep Bowl 
Reflector and Socket Hoods 


e QUAD Units have proved 
themselves in long-time serv- 
ice. Contractors enthusiastical- 
ly endorse them because they 
live up to their claims—they 
give good lighting efficiency 
for long periods and require 


little attention. Install QUADS 
for industrial or commercial 
installations — indoor or out- 
door. Good business is the re- 
sult. QUAD . . . for today and 
for tomorrow. 


Manufacturers of Incandescent 
Lighting Equipment 


QUADRANGLE 
MFG. COMPANY 


32 S. PEORIA ST. 
CHICAGO 7 ILLINOIS 
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IBEW WILL NOT approve bare neu- 
tral wiring systems, W. D. Walker, 
international vice-president IBEW (and 
IBEW alternate on the Electrical Com- 
mittee), informs the Illinois Chapter, 
IAEI at their recent Chicago meeting. 
Active interest in electrical code affairs 
is being planned by the IBEW, he 


asserted. 





tion plans. In many cases the drawings 
represent actual working installations. 
A few of the chapter titles are: sym- 








bols, schematic diagram, circuit and wir- 
ing plans, lighting, power, communica- 
tion, railway signals, radio and televi- 
sion, switchboard wiring plans, animated 
sign lighting, equipment location and con- 
duit plans, notes and specifications, office 
practice, drafting links, etc. 

It is a book that should be in the hands 
of every individual connected with the 
electrical construction industry whether 
engineer, draftsman, estimator or elec- 
trician. 

The book is Electrical Drafting—Ap- 
plied to Circuits and Wiring by D. Wal- 
ter Van Gieson, and published by the 
McGraw-Hill Book Company, 330 West 
42nd Street, New York, 18, New York, 
at $1.50. 


ENGINEERING CONTRACTS 
AND SPECIFICATIONS 


For contractors, practicing engineers 
and architects this is an authoritative, non- 
technical guide on the writing of legal- 
proof private or government specifications 
and contracts. It includes contract forms, 
contracting parties’ rights and responsi- 
bilities, and basic Jaw involved. 

An effort has been made to develop 
basic principles and methods throughout. 
Legal principles are stated in general 
terms without derivation and it should 
be understood that there are many varia- 
tions in the interpretation and applica- 
tion of the law. 

Contract procedure is developed along 
the lines of private practice but attention 
is directed to matters in which govern- 
ment procedure differs. 

Examples of various contract docu- 
ments for both private and public works 





THE "ONE-MAN" HAMMER 
FOR TEN-MEN'S WORK 


SYVLLLON 


RED TRABE MARK 


DEPENDABLE 





ELECTRIC 
HAMMERS 





with only 


“ONE” WORKING PART 
—the PISTON 


Saves 90%, in time and costs 


DRILLING—CHIPPING and 
CUTTING in 
MASONRY and 
CONCRETE 


Four Powerful Models 
"MK" —5,"" 
No. 16116" cco cede 150.00 
No: Beaten is. 195.00 
No. 25—2" 20'S, akties 225.00 


SYNTRON CO. wm. cin’. 














































AFETY RULES call for that EXTRA 

precaution and additional RE- 
CHECK which SAFE-T-GLOW pro- 
vides. Detects accidental tie-ins, 
crossovers, leakages and induced 
voltages . . . prevents serious injury 
and loss of life. SAFE-T-GLOW con- 
sists of a sensitive Neon tube, ampli- 
fied by mirror reflector. 


Model A for circuits 2,000 to 35,000 voits. 
Mode! B for circuits from 35,000 
te 220,000 volts. 


TEST-O-LITE | 


Tests Everything Elec id 
from 100 to 550 Volt 


Equipped with Neon light 
tells instantly whete trouble we 
circuits, fuses, cut-outs, wege 
Indicates hot or grounded 
Tells AC from DC. SAVES paeOn® 
TIME. Has PATENTED sofely 


tures. Vest pocket size with re 


Lifetime guarantee. 
$1.50 at leading 

























































L S. BR ACH Mfg. Cor? 


55-63 Dickerson St. Newark 
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MANAGERIAL PROBLEMS get a 

thorough airing as (L to R) E. E. Hed- 

le, manager, Philadelphia Chapter, 

NECA, Philadelphia, Pa., and C. L. 

Morrissey, manager, South Louisiana 

Chapter, NECA, New Orleans, leisurely 
talk shop. ~ 





have been included, primarily to illus- 
trate the text rather than for reference 
purposes. However, they have been se- 
lected as representing the best current 
practice and should act as a guide in the 
preparation of similar documents for 
specific projects. 

With regard. to specification writing, 
it is recognized that skill in this field de- 
pends largely on experience and engineer- 
ing judgment, for which there are no 
substitutes. The instructions given in the 











os 
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book are intended to provide a basis for 
the systematic application of such knowl- 
tdge and to indicate a form for its pres- 


Specifications, by John Wiley and Sons, 
Inc, 440 Fourth Ave. New York 16, 
N.Y. at $2.25. 





entation. 
Thé book is Engineering Contracts and 
Cu 
Ow 
Shows 
‘te 





Or CONVERSION of alternating 
Pied for specific machine tool drives 
Practical, asserts W. R. Hough, 
tt division engineer, Reliance 
a © and Engineering Co., Cleve- 
e  sesiuaad to the Chicago 
Maintenance Engineers, the 
used by his company in rewir- 
Horta plant and the applica- 
war industries. Equip- 

~<a Reliance V-S Drive. 



























In this modern plant 
SORGEL Air-Cooled Transformers are being 


built to meet the various rigid conditions of war 
service. 


Even though wartime costs are higher, we “did 
not reduce our high quality or liberal design, on 


which our reputation is built. 









ORGE|= 


AIR-COOLED ~= 


TRANSFORMERS 


V4 KVA to 1000 KVA. All voltages 








450 KVA 
3-phase 
‘4160 volts 





Standard 4 KVA. 1-Phase 
460/230 to 230/215 volt 





Sorgel Electric Co. 


836 West National Ave. 
Milwaukee 4, Wis. 







































If it's Fluorescent Lamphold- 


ers and Starters you need, 
turn to your P&S Catalog — 
Be sure of the dependable 
performance which has 
characterized P&S Wiring 
Devices for over fifty years. 


Sold Thru Electrical Wholesalers 


Catalog on request. 


PASS & SEYMOUR, INC. 


SYRACUSE 9, NEW YORK 





VETERAN MECHANIC “Uncle” Jobn 

Motley uses his years of experience to 

advantage in Tri-State Armature and 

Electric Works’ field shop at their LCT 

ship wiring project in Memphis, Tenn. 

Making special tools and jigs is bis 
Specialty. 


DATES AHEAD 


Utah Chapter, IAEI—Monthly meeting, 
Auditorium, Utah Power & Light Co., 
Salt Lake City, Utah, April 3. 

George Washington Chapter, IAEI— 
Monthly meeting, District Building, 
Washington, D. C., April 9. 

Rocky Mountain Chapter, IAEI—Monthly 
meeting, Rm. 385, City and County 
Building, Denver, Colo., April 10. 

National Industrial Service Association— 
Directors meeting, LaSalle Hotel, Chi- 
cago, April 16-18. (Annual conference 
cancelled.) 

Utah Chapter, IAEI—Monthly meeting, 
Auditorium, Utah Power & Light Co., 
Salt Lake City, Utah, May 1. 

National Fire Protection Association— 
Annual meeting, Palmer House, Chicago, 
Ill., May 7-11. 

Rocky Mountain Chapter, IAEI—Monthly 
meeting, Rm. 385, City and County 
Building, Denver, Colo., May 8. 

George Washington Chapter, IAEI— 
Monthly meeting District Building, 
Washington, D. C., May 14. 

Utah Chapter, IAEI—Monthly meeting, 
Auditorium, Utah Power & Light Co., 
Salt Lake City, Utah, June 5. 

George Washington Chapter, IAEI— 
Monthly meeting, District Building, 
Washington, D. C., June 11. 

Rocky Mountain Chapter IAEI—Monthly 
meeting, Rm. 385, City and County 
Building, Denver, Colo., June 12. 

American Institute of Electrical Engineers 
—Summer Technical Meeting, Hotel 
Statler, Detroit, Mich., June 25-29. 

National Electrical Contractors Associa- 
tion—Annual conference, Grand Hotel, 
Mackinac Island, Mich., Sept. 9-15. 

International Municipal Signal Associa- 
tion, Inc.—Annual meeting, Hotel La 
Salle, Chicago, Ill., September 24-27. 


CANCELLED OR POSTPONED 


Midwest Power Conference — Palmer 
House, Chicago, Ill., April 9-10. 

National Electrical Manufacturers Assn. 
—Spring Conference, Palmer House, 
Chicago, Ill., April 16-19. 

International Lighting Exposition—Palmer 
House, Chicago, Il., April 19-23. 

National Electrical Wholesalers Assn.— 
Spring meeting, April 23-25. 

Electrical Committee, N.F.P.A.—Edge- 
water Beach Hotel, Chicago, Ill., Week 





of May 14. 
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INDUSTRIAL 
LIGHTING NEE 




















Mets 


The MULTI line will give you just 
the right fixture for a job—no atter 
worries—no expensive maintenance 
for your customer. The demand for 
good lighting in industrial plants has 
been emphasized by our war work— 
has made us realize that good light- 
ing improves efficiency, therefore the 
line that has proved itself is 
natural choice — that’s MULTI of 
course. 











@ Send for Complete Catalog 


ELECTRICAL MANUFACTURING 60. 
4223 W. LAKE ST., CHICAGO, ILL 














ON PERFORMANCE Wa Pr 
ILSCO LUGS _. 


AND CONNECTORS Pay 
sales. dist 
peaduar 
Why pay more for the box ‘atren | 
than the contents? Or, why District, 
ay for the extra weight of b, ado, 
pay re ew Me 
cast lugs of poor conductivity 


when you can buy ILSCcO Sveral 
PRODUCTS of lighter weight GBs Ne 


Deserve a Jewel Box..: But 







99.99% PURE ELECTROLYTIC § tomced 
COPPER AND 100% We. presic 
DUCTIVITY! More efficient want d 
. . « more economical « + ° cae 
Underwriters approved - - : handle 






Write for 32-page illustrated catalog. 





COPPER. 4 Bien 
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SEVERAL ELECTRIC 
CHANGES 


7 EE. Potter, who for the past 14 years 
| fas been eastern general sales manager 

of General Electric Lamp Department at 
Nela Park headquarters, has been elected 
a G-E commercial vice president. Mr. 
Potter has relinquished his duties at Nela 
Park and will become a member of 
President Wilson’s staff. Mr. Potter’s 
headquarters will be in Washington, 








ean PETarsss 








tC. 
), ILL 





ies POTTER 





D.C, where he will be further responsi- 
ble for providing assistance to the several 
GE departments and to affiliated con- 


wow’ lg ces in all Company customer relations 
ene, (hit the District of Columbia. 

P’D. Parker, who has been assistant 
_ i scieral sales manager of the lamp depart- 


i) ments Eastern Sales Division, becomes 
genetal ‘sales manager of that division. 
Mt, Parker has worked closely with the 
Wat Production Board with respect to 
al GE Lamp Department wartime 
production, 

General Electric’s: appliance and mer- 
chafidise department has formed a new 


CE 


an 


. But es district, the Central District, , with 
warters in Kansas City. H. A. 
box ‘atten has been made manager of this 
why Hitt, which covers Missouri, Kansas, 
of a ae Nebraska, Iowa ard parts of 
ity New Mexico, South Dakota,. Illinois, 
60 Ser , Wisconsin and Minnesota. 
iH oP tral Organization changes « within 
$ New York District have been an- 
TIC — "ounced 
at a by T. F. Barton, commercial 
am G. H. Reid is appointed 
ient oan ‘district manager. W.E. Brown 






Cinquished his position as manager, 
Catal Station Division, but will remain 
. sue Special assignments. H. M. 
Ste is appointed district manager of the 
ia : ari : Division, and R. M. Dar- 








nee: 








district manager of this, 
‘Horace Zimmer is appointed 
Manager of the Industrial Di- 
h is in addition to his present 
Mistrict manager, Transporta- 





ro 
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THIS EASY GR 


One stroke of quick-positioning lever 

brings shoe snug against pipe, ready for 

application of pressure. This short-cut 
eliminates time and labor of hand-pumping 
shoe into position. Then lever handle is 
transferred to operating lever. 


eR y i 
SMApeienanns Mas es 





Operating lever is forced down to its 
3 lowest position, releasing pressure. 
’ Handle is then transferred to the quick- 
positioning lever for withdrawal of ram. Pipe 
can be withdrawn entirely or moved for 
second bend. Then the process in steps 1, 2 


and 3 is repeated. ‘i 


Whatever the bending job = pipe up 


‘ 


Speed Pipe Sending 











EENLEE WAY! 





ONTOUR OF SHOE 
MOSI FILLED 
ie ee 


By pumping operating lever handle, 
hydraulic pressure is exerted on pipe. 
Bend is complete when contour of shoe 
is almost filled. Graduations on ram permit 
operator to identify precise length of travel 
of ram, for making exact, duplicate bends. 


‘STAN 
PIPE.BENDING | « 
ATTACHMENT # 


[COTTER CLIPS 


RADIUS-SHO 
> ATTACHMENT ! 
ORL PLS. | 


Quick-acting cotter clips (an exclusive 

GREENLEE development) make 
* change to another type of pipe-bending 
attachment a fast, easy job. With attach- 
megs, one bender can handle pipe, rigid 
and. thin-wall conduit, bus bars and larger 
sizes of tubing. 


to 4%", rigid and thin-wall conduit, 


tubing, bus bars . . . thére’s a:GREENLEE to do it better, faster! It’s a port- 
able tool, compact, easily carried to the job © packed in wooden carrying case: 






FREE CATALOG 33E 


Get complete facts on 
the complete line. of 
GREENLEE Hydraulic 
and Hand Benders 
and other time-saving 
tools. Write today! 
Greenlee Tool Co., 
Division of Greenlee 
Bros. & Co., 1744 
Columbia Avenve, 
Rockford, Illinois. 





Gut Ready wit Cyreertec! 


REGISTERED TOOLS 


GREENLEE 
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"lt sure is 


HANDY— 


to have ALL kinds 
in One Catalog!” 


For any good Straight 
or Parallel Connector, 
see the COMPLETE line 


These illustrations can only suggest 
the wide variety in the Penn-Union 
Catalog . . . a complete line of 
Bolted Straight Connectors and 


Reducers .. . Screw type... Split . 


Sleeve type . . . Shrink fit... 
Universal Parallel Clamps... E-Z 
Connectors that take a wide range 
of conductor sizes, 


Also . . . the most complete line of 
Service Connectors, Tee Connect- 
ors, Cable Taps . . . Elbow and 
Cross Connectors . . . Bus Sup- 
ports, Clamps, Spacers... Ground- 
ing Clamps, Terminal Lugs. 
Penn-Union connectors are the 
first choice of leading utilities, in- 
dustrials, electrical manufacturers 
and contractors—because they have 
found that “Penn-Union” on a fit- 
+ing is their best guarantee of 
Dependability. 
PENN -UNION 


ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 


———__———_———_—————— 


PENN- 
UNION 


Fittings 


Conductor 
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tion Division; and H. M. Bardin will be 
manager sales of the Federal and Marine 
Section, which has been transferred from 
the Transportation to the Industrial Di- 
vision. R. B, Ransom is appointed man- 
ager of the New Haven office, and J. J. 
Pascher will manage the Hartford office. 


SQUARE D APPOINTMENTS 


Frank Roby, who left the Industrial 
Controller Division in 1942 to enter the 
armed services, has rejoined the Square 





FRANK ROBY 


D Company as sales manager of that 
Division, with headquarters in Milwau- 
kee. 

T. B. Martin has assumed the duties of 


director of advertising for both the De- 
troit and Milwaukee electrical divisions. 


Dwight A. Roekm will continue his 
advertising activities for the Detroit 


plant under the title, advertising manager, 


Detroit Division. J. Clifton Carr con- 


tinues in his capacity of advertising man- 
ager of the Kollsman Division, with head- 
quarters in Elmhurst, N. Y. 







SIDDALL APPOINTED MANAGER 
OF COMMERCIAL ENGINEERING 


Joseph J. Siddall has been appointed 








manager of commercial engineering of the 


H. H. Roberston Company. 
During the past ten years Mr. Siddall 
has served the company in the capacity of 















]. J. SIDDALL 











Contains detailed descrip- 
tions of models we're now 


making. 

We manufacture Volt. 
Ohm Milliammeters, Insula- 
tion Testers, Signal Genera- 
tors and Tracers, Industrial 
Analyzers, Voltage- Testers, 
etc. ( 
SUPERIOR INSTRUMENTS CO. 


Dept. 156 
227 Fulton St. New York 7, N. Y. 
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engineer and as assistant man- 

er the Steel Floor Department. His 
work is concerned with the development 
of the Robertson Company’s field policies, 
including presentations to various scien- 
if societies, universities, and associa- 
He is active in the International 
Asgociation of Electrical Inspectors, the 
\unicipal Signal Association, the Pacific 
Building Officials Conference of America, 
Coast Building Officials Conference, the 
the Producers Council, and in the Elec- 
treal and building fields throughout the 


United States. 


WESTINGHOUSE CHANGES 


The appointment of L. G. Burwinkel 
as assistant to vice president has been 
announced by R. A. Neal, vice president 
and sales manager of the Westinghouse 
Electric and Manufacturing Company. 
Robert W. Pritchard, a member of the 
Westinghouse Lamp Division’s sales staff 
in Bloomfield, N. J., for 20 years, has 
been appointed assistant to Russell E. 
Ebersole, lamp sales manager. 

Leonard C.. Blevins has been named 
sales manager of the Meter Division of 
Westinghouse. H. L. Buechner was ap- 
pointed to succeed Mr. Blevins as Watt- 
hour Meter sales manager. 

Norman R. Miller, application engi- 
ner at San Francisco for the Marine 
Division, for the past two years, has been 
transferred to Los Angeles, Calif. to fill 
a similar ‘post. 

Robert E. Blasen, just retired as lieu- 
tenant colonel in the U. S. Army Corps of 
Engineers, has been appointed an appli- 
cation engineer for the San Diego, Calif. 
area, 

_ Official changes in names of two divis- 
ions Of Westinghouse to better describe 
their expanding functions now and post- 
wat have been announced by Walter 
Byamis, vice president in charge of all 
Company radio, radar and electronics 
activities, Involved in the changes are 
the former Radio Division, which now 
becomes the Industrial Electronics Di- 
vision, and the former Radio Receiver 
Division, which becomes the Home Radio 

Each Division will continue 
imder its present direction. 

John F, Myers has been appointed man- 
ager of the Middle Atlantic District 
of the Westinghouse Electric Supply 

H. C. Lease has been named 
succeed Mr. Myers as manager of the 
branch. Mr. Myers suc- 

- M. Gansman, who will retire 
yeats of service with Westing- 





. Watson has been appointed 
and Supply manager of the 
District of the Supply 

» Mr. Watson ‘succeeds W. ’G. 

who recently resigned. 

rtson, chairman of West- 
announced the purchase of 

ene Elevator Company of Phila- 
am ¥a. Fred B. Brust, first vice 
sat of the Atlantic Company, will 
i as Manager of the new West- 

use operation. 
E Spray, vice president and ‘gen- 
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FULLMAN 


FLOOR = S 


Quick Installation, Top 
Performance—Long Service 


Latrobe Floor Boxes and Wiring specialties are 


“Bull Dog" Pipe or 
Conduit Hanger 


Sturdy and dependable, most eco- 
nomical. Easily installed. No need 
for drilling or for straps. 


No. 150 Box 
with No. 207 Nozzle 


Adjustable watertight box for use 
in fire proof floors with wood floor- 
ing finish. Shown with 207 Nozzle. 


ae 


“Bull Dog" 
Insulator Support 


For fastening porcelain and glass 
insulators to exposed steel frame- 
work. Non-Slip, sure grip. 


ee ee ee ee ee | 


first choice for emergency jobs and for perma- 
nent installation. They can be installed quickly; 
they give top performance and long service. 


No. 252-R Floor Box with Nos. 
206 and 207 Nozzle 


Two-gang Box. One cover plate 
with 12" Flush Brass Plug and the 
other cover plate with 2” Flush 
Brass Plug. 


z 


No. 284 Nozzle with 

No. 200 Cover Plate 
Compact Duplex Receptacle Nozzle. 
Shown with 42" brass pipe exten- 
sion. Furnished also with %" pipe 
extension. 


“Bull Dog” 
BX Cable. Shapton-. 
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FULLMAN MANUFACTURING CO. 


LATROBE 


PENNSYLVANIA 








it's YOUR future— 
Make the.most of it! 


Start now to earn 


the bigger pay in 
electrical repair 





Was there ever such an opportunity to get 
started in electrical maintenance and repair 
—and at top-notch wages? Are you ready 
—with experience and ability—to cash in 


on it? Others are getting just the sort of 
background needed—quick! practical !—to 
handle the great variety of electrical main- 
tenance and repair work TODAY—from 
this well-known electrical library. You can 
too! 


Electrical Maintenance 
and Repair Library 


5 volumes, 2042 pages, !721 illustrations 


Gives you the “know-how” to tackle any 
wiring or motor job. Five books show you 
HOW-—to install all types of motor and 
generator units—to inspect and repair motor 
starters and generators—to diagnose motor 
and generator troubles—to figure new wind- 
ings for old cores, DC and AC windings— 
to test armature windings, test induction 
motors, etc., etc. The new book is full of 
trouble-shooting charts that show quickly 
symptoms, causes, specific remedies, etc. 


Includes trouble-shooting book 
Now in addition to four well-known practic! books en all 
of testing rewinding, 





details ° , installing and 

maintaining electrical the Library 
Stafford’s Treubles of » & handy boek 
ul maintenance special trouble- 
explanations of symptems and causes of 


machinery troubles, 
library gives you the ability to handle bigger jebs with 
surety of results. 


16 days’ examination 
Easy monthly payments 
We want = te 


menthly payments then, and in 
yeurs, se chile peu hove bow diag thom. 
coupon teday. 











McGraw-Hill Book Co., Inc. 
830 W. 42nd 8t., New York 18, N. Y. 
Blectrical Maintena: and Repsir Library, 5 
ean aR Re A 
@ month until $15.00 has le Secs om 
¢ beoks postpaid. 








eral manager of the Westinghouse Elec- 
tric Elevator Company, has announced the 
creation of two separate divisions to 
carry on the work of the Company, the 
Air Conditioning and the Elevator Di- 
visions. Ross Rathbun, formerly man- 
ager of air conditioning, has been ap- 
pointed manager of the expanded Air 
Conditioning Division, which now in- 
cludes the Precipitron; and Walker G. 
White, formerly sales manager, has been 
named manager of the Elevator Division. 
George F. Begoon, who for several years 
has directed commercial development of 
the Precipitron, has been named manager 
of the Precipitron Department of the Air 
Conditioning Division. 


COLE ELECTRIC 
ELECTS OFFICERS 


Harold J. Vorzimer, vice president in 
charge of sales since 1920 has been 
elected executive vice president of the 
Cole Electric Products Company, Inc. of 
Long Island City. The other officers 
elected are Helge Jensen, chief engineer 
since 1928, vice president; S. M. Shor, 
in charge of estimating and field engineer 
since 1927, vice president; and Jefferson 
J. Vorzimer, in charge of purchasing since 
1930; assistant secretary. 


HOWELL ELECTRIC APPOINTMENT 


The appointment of Leroy F. Keely as 
general sales manager of the Howell 
Electric Motors Co., Howell, Michigan, 
has been announced. 

Mr. Keely has spent more than 20 
years in the development, sales and appli- 
cation of electric motors. He is a gradu- 
ate of the electrical engineering school 
of Michigan State College. Subsequently 
at the Mellon Institute he did special 
research and development work on insula- 
tion problems as applied to electrical 
motors. 


TRUMBULL APPOINTS NEW 
OFFICERS PACIFIC DIVISION 


Carroll D. Hepler was recently ap- 
pointed president..of the. Pacific Division 
of the Trumbull Electric Mfg. Company, 
with factories at Seattle, Washington and 
Los Angeles, Cal. Mr. Hepler will be 
located at the Seattle plant. He succeeds 
John H. Trumbull, who retired as presi- 
dent on January 1. 

Alfred G. von Normann, former man- 
ager of the Los Angeles plant, has been 
elected vice president. William E. Froude 
will act as secretary-treasurer. 

No. change has been made in the or- 
ganization of the San Francisco office. 
Lester Siebert, president, Charles E. 
Barkis, vice president, Walter C. Hirsch, 
treasurer and Leo M. Kerkhof, secretary 


and assistant treasurer, will continue as in. 


the past. 





Wanted 
ENGINEERS 


Radio 

* Electrical 
Electronic 

* Mechanical 

* Factory Planning 
Materials Handling 
Manufacturing Planning 


Work in connection with the manufac: 
ture of a wide variety of new and ad- 
vanced types of communications equip- 
ment and special electronic products, 


Apply (or write], giving 
full qualifications, to: 


R. L. D., EMPLOYMENT DEPT. 








estern Electric C6, 
100 CANTRAL 6. ERR 


Locust St., Haverhill, Mass. 
Applicants must comply with WMC regulations 











110-Volts A.C. from Direct Current 


with KATOLIGHT ROTARY KON. 
VERTERS Change 32, 110 or 220 volis 
D.C, to standard 110-volt, 60-cycle A.C. 
for operating radios, electronic & sound 
apparatus, electric signs, A.C. appli 
ances, etc. 





KATO ROTARY. KONVERTER, 225 Watts 
Pioneers in the Bullding of Small Rotary Converters 


At present Kato's entire production 
must be directed mn furnishing conver 
ers on priority orders. 

Also csumnihasioecs of A.C. and D.C. 
generators ranging from 350 Ege 
through 25 K.W.: power plants: 
quency Changers; and Motor Gener 
ator Sets. 


KATO ENGINEERING U0. a 


642 N. Front. St., Mankato, Minnesote 
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Triangle Conduit and Cable Co., Inc, 
of New Brunswick, N. J. has announced 
the appointment of Edson L. Harris of 
5038 31st Avenue, Minneapolis, 6, Minn. 
as district manager of the territory of 
Wyoming, Montana, east of and includ- 
ing Billings, North and South Dakota, 
Wisconsin, Minnesota, Michigan, north of 
Lakes Huron and Superior, Iowa, north 
ofa line drawn from Sioux City to Du- 
buque and including those two cities. Mr. 
Harris will be under the supervision of 
Horace E. Fritschle, mid-western dis- 
trict manager, in Chicago. 


Arrangements have recently been con- 
cluded between Edwards and Company, 
Inc. of Norwalk, and Warren Tele- 
chron Company whereby Edwards and 
Company will sell Telechron program and 
clock systems. As soon as war restric- 
tions are lifted, Edwards and Company 
will manufacture its own line of pro- 
gram and clock systems using Telechron 
motors and mechanisms. 


The Standard Transformer Company 
of Warren, Ohio, has appointed A. P. 
Dearing of Dearing & Company, 1028 W. 
Rayen Avenue, Youngstown, Ohio, its 
sales representative. His territory in- 
dudes Trumbull, Mahoning, Columbiana 
counties in Ohio, as well as Mercer and 
Lawrence counties in Pennsylvania. 


Captain John J. Healy, who has been with 
the Army Air Forces for the past 33 
months, has been assigned to inactive duty 
and is back as Northwest representative 
for the Copperweld Steel Company. 
He will be under the jurisdiction of the 
Chicago Office and will cover the States 
of Minnesota, North and South Dakota, 
Montana, the Upper Peninsula of Michi- 
gan and the northern portion of Wisconsin 
—the territory he covered prior to his 
enlistment, 


e 
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The Stanley & Patterson Division of 
the Faraday Electric Corporation has 
moved to 434 Newbury Street, Boston 15, 
age The machinery and personnel of 
Pe! Holtzer-Cabot Signal Division as 
r a8 equipment and personnel from the 
araday plant at Adrian, Mich, will be 
at the new address. 
Freiwald is to be the sales 


rae of this Division and George - 


will be in charge of manufacturing. 


arom Oven Company of Minneap- 
- wn. has opened a new sales and 
W. engineering office in the La Salle 


acker Buildin, 221 N La Salle St, 
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: MINES kit sox 
VULCANIZER ASSEMBLIES 
Provide Cable Safety * Reduce Operating Costs 


able repairs, so important in electric cable maintenance, can. 
be made quickly with a MINES Kit Box Vulcanizer Assembly. 
Makeshift, temporary repairs to cables, often dangerous to life 
and property, are a thing of the past with a Mines Kit on the job. 
The Kit Box Assembly VDIR 213, shown above, will handle 
cables up to 13%” in diameter and will accommodate a mold up 
to 13” in length. Comes packed in a sturdy, light steel carrying 
case, 23” x 1534” x 13”, and weighs about 120 pounds. Easy to 
move to cable trouble. Total heating capacity 1200 watts, oper- 
ates on 115 volts AC. | . 
This portable Kit Box contains all necessary supplies and 
tools. The Vulcanizer itself is mounted right into the Kit Box. 
Each unit is complete with heating elements, thermostatic con- 
trols, cable holding clamps, power input cord, wrenches, and an. 
operating instruction manual. 
Also available in smaller size and Bench type. We 
also make Vulcanizers for all size cable and elec- 
trical conditions. Write for Bulletin RV-104K. 


MINES EQUIPMENT COMPANY & 


| 





4231 Clayton Ave., St. Louis 10, Missouri 


Makers of the Connector with the Water-Seal 
1977 
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There Is 


A Profit For YOU 
In Automatically 


Turning ON and OFF 


ELECTRIC SIGNS — 
LIGHTING SYSTEMS 


And Dozens of Other Applications 
with the 


2200-Watt AUTOMATIC 
Self-Starting TIME SWITCH 
Single Pole—MODEL 120 


$12.00 
Why buy LESS 
when you get the MOST 
in AUTOMATICS 
Prices Subject to Usual Discount & Terms 


Write for Information 


AUTOMATIC 


Electric Manufacturing Co. 
TIME SWITCHES—FLASHERS 
MANKATO @ MINNESOTA 








IMMEDIATE DELIVERIES 


CHICAGO TOGGLE BOLTS 


You can't beat these dependable Chi- 
cago Toggle Bolts for fastening to lath, 
plaster, hollow tile or any type of hollow 
wall. Furnished in 25 sizes from '/g x 2" 
to '/p x 6". All types of screw heads or 
toggle-head riveted on with nut. Imme- 
diate deliveries. Call your wholesaler. 
Write for Catalog on Chicago Anchor- 
ing devices. 


CHICAGO EXPANS 


SION 
BOLT COMPANY 


2231 W. O« 7 @ Chicago 12, ill 








Electronics [FROM PAGE 101] 


ful trouble-shooting is to be done on 
electronic resistance welding controls: 


1. A reliable volt-ohmmeter. 

2. A three-inch cathode-ray oscillo- 
scope (modified to read d-c). 

3. A split-core current transformer 
and portable pointer-stop ammeter, or 
a clamp-on pointer-stop ammeter. 

4. Receiver-type tube tester 
tional). 

5. Cycle-recorder or counter (op- 
tional). 


The use of these instruments in 
servicing welder controls will be des- 
cribed in detail in future. 


(op- 


Spare Parts 


Spare tubes, transformers, dry-type 
rectifiers, fuses, and indicating lamps 
are the most important items to keep in 
the spare-parts cabinet of the mainte- 
nance stock room. The small resistors 
and capacitors used on most controls 
should also be Kept in stock but can 
be temporarily replaced with parts ob- 
tainable in local radio supply stores. 
Most welding control manufacturers 
have spare parts lists already prepared 
which will give the necessary catalog 
numbers required for ordering. 

Upon receiving the wiring diagram 
for a welding control, it is important 
to examine the material list and make 
sure that your stockroom has at least 
one spare of each of the various tubes 
used in the control. The quantity 
stocked should be governed by the 
number of welding controls located in 
the plant. Determine from this 
material-list the catalog numbers of 
transformers and dry-type rectifiers. 
These parts should also be stocked ac- 
cording to the number of controls em- 
ployed and the degree of regularity 
with which they are used. 

The conventional voltage trans- 
formers can be temporarily repaired 
or rebuilt in the average maintenance 
shop. However, there should be spare 
transformers on hand. The most popu- 
lar controls generally employ the type 
of relays which are used on other 
forms of electrical apparatus and so 
in all probability are already carried in 
the stockroom. Special forms, such as 
telephone and time-delay relays, should 
be added to the spare parts stock. 

A record of all replacements, as well 
as other service information, should-be 
filed in the maintenance office. If an 
individual record is kept of each. weld- 
ing control, it is convenient to file the 
previously mentioned tube record 


| cards along with this information. In 





case of trouble, reference to these 
| records will enable prompt repair. 





















SIMPLICITY PLUS! 
NEW NON-INDUCTIVE 
CABLE RACK for 
INDUSTRIAL PLANT 
WIRING 


Radically different, the new M. & W. Non- 
Inductive Cable Rack is designed for A.C. or 
D.C. systems. Racked eables only partially 
surrounded by metal eliminates any chance of 
inducted current in the rack. Impedance re- 
duced with cables mounted in delta formation, 
Rack of one-piece construction . . . installa- 
tion of cables made quick and easy through 
the use of split bearings. 


Send today for Bulletin C-S-51 . . . describes 
these and other M. & W. items. 


Hook-Mounting and Bar-Type Cable Racks 

Hangar “au! Bon” Insulator Suppose 
“é u U 

Ground Clamps mae ” f 


THE M. & W. ELECTRIC 
MANUFACTURING CO., INC. 


EAST PALESTINE, OHIO 
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REVERE ELECTRIC M! G. CO 






13 
2925 N. PAULINA ST. — CHILAGY 
| ein. OUR NEW 
APT TOD AOADWAY CHICAGO 40, ILLINOIS 
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Lighting 


Techniques [FROM PAGE 71] 


pected that fluorescent lamps which 
will produce an improved color quality 
of light will be available in early post- 
war which will be more desirable for 
general store illumination. 

Fluorescent light sources, either hot 
cathode or cold cathode type, are 
ideally suited for decorative lighting 
effects from coves, indirect troughs, in 
wall display niches for background 
lighting, and for many display areas 
including show cases and wall cases. 


Special Sales Areas 


Many of the larger department stores 
have special department sales areas 
for such items as furs, beach apparel, 
furniture, home furnishings, glass- 
ware, appliances, rugs and similar 








TYPICAL LOUVERED RECESSED 
UNIT for general lighting in Hutsler 
Bros. store uses 150, 200 or 300 watt 
incandescent lamp. Silver mirrored 
glass reflector permits high maintained 
efficiency, 


merchandise. The lighting technique 
described above as suitable for lighting 
the main sales floor area is satisfac- 
tory for lighting these special sales 
areas. The supplemental or decorative 
lighting may be varied, the same as the 
decorative treatment, to effect a change 
in appearance. For example, direct 
lighting from ceiling lights: may be 
used to light the fur sales area, and 
daylight lamps may be used for the 
supplemental decorative lighting to 
create an atmosphere of coolness. In 
the beach apparel shop light amber or 
gold colored lamps may be used for 
decorative lighting effects to create 
a feeling of summer sunshine and 
warmth, 

Beauty salons, restaurants, tea 
Tooms, fountain shops and_ similar 

(Continued on Page 200) 
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ELECTRICAL MFG..CO. 
@ 262 BOND STREET - BROOKLYN,2 N. Y. 
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Insto-gas 


TORCHES and 
FURNACES 










Cut Your Soldering 
Costs 50% with 
Insto-Gas NOW 


e Insto-Gas Torches and furnaces 
are the modern soldering tools that 
have reduced soldering cost as 
much as 50% for power com- 
panies, contractors; maintenance 
engineers. 












© Insto-Gas produces an absolutely 
clean non-oxidizing flame, leaves 
no smoke, soot, or grease deposits 
to cause a faulty joint. 


e A Cylinder of Insto-Gas lasts at 
lease five times as long as‘a Cylin- 
‘der of compressed gas of approxi- 
mately the same weight. 


© Insto-Gas produces its own pres- 
sure, lights instantly, won't blow 
out. 


®Insto-Gas non-oxidizing flame 
makes perfect copper pipe soldered 
joints and leaves no soot or grease 
to be cleaned from the fitting. 


@ Insto-Gas is recognized as the 
safest.portable heat, listed by both 
Underwriters and Factory Mutuals 
Laboratories. 


i v7 your. wholesaler cannot supply 
Inste-Gas, MAIL THE COUPON 


lnsto-Ges Cor rporation 
DETROIT 7, 














Insto-Gas Corporation—Detroit 7, Mich. 


Please send Insto-Gas Bulletin and name of 
nearest Distributor. , 


areas in the department store should 
be lighted normally as would similar 
shops in standard commercial lighting 
practice, and will not be discussed in 
detail here. 


Executive and General Offices 


Twenty five or more foot-candles of 
well diffused and shielded general 
illumination should be provided for all 
office areas. Standard commercial 
lighting fixtures of appropriate design 
and finish may be used in accordance 
with normal practice. Indirect and 
semi-indirect fluorescent or  incan- 
descent type units are recommended. 


Service Areas 


Single lamp continuous row fluor- 
escent units installed on the ceiling 
between stock bins provide good light- 
ing for identifying merchandise in the 
stock rooms. Specially designed in- 
candescent stock bin or stack light 
units are also used extensively. In 
the sewing and alterations department 
an intensity of 25 or more foot- 
candles of general illumination should 
be provided, and supplemented by 
localized adjustable bracket lights on 
sewing machines. Stairways and cor- 
ridors should be lighted in accordance 
with normal practice. 





Flexibility 
Plus 


[FROM PAGE 59] 


be disconnected from the duct at that 
point and, when necessary, be quickly 
shifted to accommodate feeders that 
need correction most. 

There are some 200 of these units 
providing approximately ‘3000 kva. of 
correction to feeders in the plant. 
Power factor is raised to a level of 92 
percent. 


Flexible Lighting 


The electrical flexibility theme is 
carried into tle design of the plant 
lighting system. 
3-phase, 4-wire, 120/208-volt lighting 
distribution duct (1000, 750, and 500- 
amp. capacity) originates, at the vari- 
ous unit substations and wends its way 
throughout the plant to serve the light- 
ing requirements, Distribution panels 
and branch circuits (the conventional 
conduit and wire type) are entirely 
eliminated by the use of a trolley duct 
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system. 














Equipment, Materials and 
Supplies for Electrical 
Construction — Mainte- 
nance — Repairs 
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To Buy 




























The TORK CLOCK CO., Inc. 


menra< 
Ic OG 









ees od 






MOUNT VERNON, NEW YORK : 














DRILL CONCRETE THE EASY WAY | 





WODACK "DO-ALL" 
ELECTRIC HAMMER AND DRILL 


Saves = and labor installing expansion anchors. 
ba mot Se eg for hammer drillin a 






























































Some 4,275 feet of 
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Approximately 153,000 feet of 50- 
ampere Trol-E-Duct, mounted 18 feet 
above the floor in parallel rows on 10- 
fi centers, serves some 20,000 fluo- 


“escent fixtures in the plant. Connec- 
tion to the lighting feeder duct is made 


through disconnect plugs (Fig. 7)— 
many of them of the dual type to serve 
two sections of trolley duct. Lighting 


Fié, 8—QUICK CHANGE feature of 
fluorescent fixture mounting to trolley 
duct showing the terminal twistout 
plug on the drop cord (left) and the 
open hook and eye fixture support. 
Twisting plug to the left disengages it. 


load is carefully balanced on the three 
phases. Normally on 10-ft. by 10-ft. 
spacing and suspended 13-ft., 6-in. 
above the floor, the fluorescent fixtures 
can be shifted at will to provide a con- 
centration of illumination in a specific 
area or at a designated machine loca- 
tion—or additional fixtures can be con- 
nected to the duct in a matter of 
minutes. 

The “quick-change” feature of fix- 
ture mounting simplifies lighting 
maintenance. Electrical connection is 
made through a terminal twistout plug 
(Fig. 8) which is simply inserted in 
the duct and twisted to make contact. 
The drop cord feeds the industrial type 
unt (three 40-watt, 3500 degree white 
fluorescent lamps and a Masonite re- 
flector). Fixture suspension is by 
means of heavy duty weight supports 
designed for use with the duct. Open 
ook fixture rods fit into the open eye 
of the support. 

lia fixture goes out, it is simply re- 
Moved and replaced with a good one. 
The taulty unit is then returned to the 
mamtenance shop for checking and 
park A novel trolley-connector stick- 
“amp with a 3-ft., 9-in. handle is used 

[Continued on page 202] 
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OAMCO 


me lrorescont 


Cnn a 5 
FOR RIGHT WORK LIGHT 


The new OAMCO Egg Crate Louver 
Commercial Fluorescent Fixtures are de- 
signed and constructed to give high 
intensity illumination in stores, offices, 
drafting rooms and general working areas 
where maximum light plus fixture beauty 
are essential. These All-Steel Fluorescent 
Commercials have a welded steel louver 
finished in reflector white, side panels.of 
diffusing ribbed glass and satin aluminum 
finished end covers, canopies and stems. 
The above units are furnished in the four 
40-watt size for suspension or ceiling 
mounting and come completely wired in- 
cluding lamp holders, starters and high 
power factor ballasts. 


Write today for Fluorescent Equipment 
Catalog #106 


OVERBAGH & AYRES MFG. CO. 


MEMBER OF THE RLM STANDARDS INSTITUTE 
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GEDNEY 


GEDNEY FITTINGS... FIT! 


FITTINGS 


— 


6 


Conduit Bodies and Fittings 
by GEDONEY, are available 
for every requirement All- 
iclusive, this quality line 
atures both threaded and 
threadless types. Underwrit- 
ers Laboratories approved 


and distributed through rec- 


ognized wholesalers exclu- 


sively. Write for catalog. 








to untwist the cord connector at the 
duct (distance between duct and bot- 
tom of fixture is approximately 4-ft., 
6-in.). By using this, a man can work 
from an 8 or 10-ft. ladder and still take 
down a fixture with ease. Once the 
cord is disconnected, the supporting 
rods are simply unhooked from the 
duct support and the unit is free. A 
specially designed pick-up hand truck 
is employed to transport the fixtures 
from the maintenance shop to the vari- 
ous plant areas and vice versa. 

The general pattern of electrical dis- 
tribution previously discussed is not 
new. Bus duct and trolley duct sys- 
tems have been installed in thousands 
of plants, both large and small. What 
Allison did was to add a few signifi- 
cant features that extended the con- 
venience of an already flexible design. 
They have increased their insurance 
against possible “departmental-change 
tie-ups”; against 
ups.” They have cut to an absolute 
minimum possible production loss due 


road to around-the-clock, trouble-free 
operation. The system they have in- 
stalled—and operated without a’ single 
hitch—might well set the pattern for 
postwar industrial electrical system 
modernization. 
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where Long Life is es 
where Vibration is 
sive, where Inaccessi} 
of lighting fixtures 
Replacement Difficult, w 


a Pilot Light is needed 


Available in a wide va 


of sizes, shapes 


power and voltages 


fofelde Melalemtdelslel-tielelae 


A large supply of all st 

are carried in stock, t 
you prompt ervice at 
Write for catalog sheet 

for full details or see your | 
Electrical Wholesaler 
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NORTH AMERICAK 


ELECTRIC LAMP CO. 












HEAVY DUTY 
Carbon Lamps 


FOR INDUSTRIAL Uss 






1044 Tyler Street, St. Louls 6, Miss! 
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ELECTRICAL 
ENGINEERING 
OPPORTUNITY 


Electrical manufacturer of na- 
tionally known motor control 
and power distribution equip- 
ment offers permanent employ- 
ment in application and field 
engineering work to men with 
electrical engineering education 
or equivalent experience in sale 
or design of electrical equip- 
ment. Also excellent opportuni- 
ties for qualified young men 
without previous experience to 
receive valuable training in an 
essential industry having a bril- 
liant postwar future. Give full 
particulars, including education, 
experience, age and salary ex- 
pected. ADDRESS— 


P-337, ELECTRICAL CONTRACTING 
520 North Michigan Avenue 
Chicago 11, Illinois 











POSITION WANTED 


ELECTRICAL ENGINEER wishes permanent 

position. Familiar with design, application 
and maintenance of electronic, electrical and 
mechanical equipment, Employed several 
years in manufacturing plants, including chemi- 
cal plant processing Amino Acids. PW-338, 
Electrical Contracting, 520 N. Michigan Ave., 
Chicago 11, Ill. 


SALESMAN AVAILABLE 


SALES ENGINEER desires Ohio territory. 

Graduate electrical engineering school with 
experience selling, buying and installing electri- 
cal equipment. SA-339, Electrical Contracting, 
5620 N. Michigan Ave., Chicago 11, IIl. 


REPRESENTATIVE AVAILABLE 


DESIRE ELECTRICAL supply and equipment 
lines to represent as manufacturer’s agent. 
Northern California territory. 25 years experi- 
ence in electrical business. J. H. Ogle, 1601 
Bancroft Way, Berkeley 3, California. 


PHYSICAL FITNESS 


READ AIM ... the illustrated monthly mag- 

azine for all those interested in Industrial 
Physical Fitness. Covers all phases sports, 
recreation, promotion, management. Special 
offer 7 issues $1.00 plus free 34 page Personal 
Physical Fitness Guide. Write AIM Magazine, 
Clinton 28, South Carolina. 






































Additional 
Employment Advertising 
on the opposite page 























SALES ENGINEER 


Experienced electrical met, 
familiar with low voltage distt 
bution systems to act as sales 
specialists in important District 
Offices on following: Poné 
boards, safety switches, & 
closed circuit breakers, bus 
duct and load centers. Men 
accepted to receive ' 
ing at factory at companys & 
pense before assignment. 
to Supervisor, Technical Ea 
ployment, 306 Fourth Avenue 
Pittsburgh, Pennsylvania, for 
application form. 


WESTINGHOUSE ELECTRIC 
& MANUFACTURING CO. 
PITTSBURGH 30. PA. 
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126 South Clinton Street 


STEEL TOOL CABINET AND WORK BENCH 


All Steel Cabinet, 22 ga. body, 
18 ga. drawers, maple top, 
locking bar and clamp, 
cabinet 25” wide, 25” deep, 33” high. 
11 drawers steel slides: 
1 drawer 2142"x25"x3”" deep 
8 drawers 10”x25"x4” deep 
2 drawers 10”x25"x7%”" deep 
All drawers full length 


Olive Drab Finish—In Original Cartons 
No priority required 


Suitable for filing cabinets, part bins, etc. 


$30.00 each—10% discount in lots of 6-25 units. 
20% discount in lots of 25 or more: 
F.O.B. Cars Columbus, Ohio _ 


Subject to prior sale 
Terms: Cash or check with order. 


FRAnklin 9840 


CLARK ATKINS COMPANY 


CHICAGO 6, ILLINOIS 








SEARCHLIGHT 
SECTION 


(Classified Advertising) 


Employment Business 


Equipment 


(Used or Resale) 


“OPPORTUNITIES” 


eg ee 
r salaried em- 
only), % the above rates payable in ad- 


blication New York, 


DISPLAYED RATE 
INDIVIDUAL SPACES with border rules for 


; lay of adv 


ae rate is $7.50 inc h f 
tising ; rw per inch for all — 
request. AN ADVER- 


%” vertically on one 
inches—to a page. 


WANTED 
Electrical Field Engineer 


Permanent Position Open in 
Large Industfial Concern 


Excellent opportunity for the right man 
having substantial experience in office 
and field on design layout and installa- 
tion of primary and secondary systems, 
power, lighting and substations in in- 
dustrial plants. State details of educa- 
tion, age, experience and salary re- 
quired. Location, Michigan. 
P-336, Electrical Contracting 
520 N. Michigan Ave., Chicago 11, IIl. 


Oueuennuanennenenncananegnenanicunsncnsennenenscnasgenceneensnsonnontonsaconeneaionenncnconsoscesenestte 











ENGINEER FOR 
FLASHLIGHT BATTERY PLANT 


Man thoroughly experienced in flashlight battery 

production, process and equipment, to supervise 

erection and operation of dry cell battery plant 

abroad. Excellent opportunity for high-calibre man. 
AMER-IND, INC. 


Plaza5-1953 420 Madison Avenue, New York 17, N. Y. 


UNIVERSAL TOOLS 


Channel-lock pliers, cee-te 
wrenches, vice grips, open and 
ets, needle nose, side cutter d 
extractors, screw drivers, wheel pullers, Remember: 
we have it, can get it, or it is not made. Prompt 
shipment order today. COD. Catalogue free. 


DEALERS TOOL SUPPLY 
Dept. EC 1527 Grand Av. Kansas City, Mo. 

















li SEARCHLIGHT” Advertisements 

ie, subject tenet, “appear in the May 
Address copy to the 
Departmental Staff 


ELECTRICAL CONTRACTING 
330 West 42nd St., New York 18, N. Y. 








POSITION OPEN FOR 
Specification Engineer 


on Electrical Construction 


In Permanent Organization of 
National Industrial Concern 


The richt man for this job must have 
technical electrical education, extensive 
practical experience on modern industrial 
power and lighting layout and construc- 
tion, and good command of language to 
enable him to produce sound, concise con- 
struction specifications. Give detailed out- 
line of education and experience record, 
and mention salary desired. Location, 
Mich. 
P-335, Electrical Contracting 
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IF THERE IS 
Anything you want... 


that other readers of 
this paper can supply 


OR— 
Something you 
don't want... 


that other readers can 
use, advertise it in the 


SEARCHLIGHT SECTION 








520 N. Michigan Ave., Chicago 11. Ill. 
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MOTOR CONTROL IS= 


Square DV for 


*COMPLETENESS 
OF LINE 


Square D’s complete 
range of types, sizes 
and enclosures en- 
ables you to select ex- 
actly the right starter 
for each job. Manual, 
Automatic, Line-volt- 
age, Reduced-voltage, —— 
Reversing, Multi-speed. 


‘SIMPLICITY OF DESIGN e EASY, FAST MAINTENANCE 


SquareDstartersaresimplydesignedand Accessibility simplifies inspection and 
tuggedly built to give long life under se- saves valuable production time should 
vereoperatingconditions.Althoughcom- replacements be necessary. Contacts 


pact, the ample wiring space and acces- can be quickly changed without dis- 
sible terminals reduce installation time. | turbing external connections. 


® When you select Square D starters for your industrial customers, 
you can be confident that they'll back up your judgment in terms of 
Consistent, efficient service. That they are designed and built to 
‘take it’’ is being doubly proved by their around-the-clock wartime 
Performance in thousands of America’s leading industrial plants. 








THE RIGHT START TO EFFICIENT 





Water-tight enclosure 





Dust-tight enclosure 





Class Il, Group G 
enclosure 





Class |, Group D 
enclosure 


@ See your nearby 
Square D Field Engineer 
for details or write for 
Bulletin 8536 which de- 
scribes line-voltage start- 
ers shown above. Square 
D Company, Industrial 
Controller Division, 4041 
North Richards Street, 
Milwaukee 12, Wisconsin. 


SQUARE 7) COMPANY 








DETROIT MILWAUKEE LOS ANGELES 
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PAT TAT Ins Oe tt OM eae ate Ser a ceric EAT Ae ie a Men la . 
The best protective coating for steel 
is pure zinc and the best method of 
applying the zinc is by hot dipping. 





You’ll like to use G-E White Rigid Con- 
duit. It is uniform ... is easy to handle 
. . . has accurate threads. Its smooth in- 

OVER-ALL INSURANCE terior surface aids wire pulling. Your 
subi: Goeller, Vice Pres.. Hatzel & customers will like this conduit too. It will 
York, N. Y¥.. says, “Adequate wiring, give permanent protection to their wiring 
at, tae coeera teat ereoaal tne regardless of where it is installed. It is 

resistant to heat, flame, cold, moisture, 


surance of his investment. This must be 


the keystone of the electrical contractor’s gas, alkalies and mechanical injury. 


philosophy toward his customer.”’ 

G-E White Rigid Conduit is heavily zinc 
a coated inside and out by immersion in 
THE KEY TO THE HOME molten zinc—the hot-dipped galvanizing 
method. This method provides the most 
durable coating of pure zinc that can be 
applied by any process. In addition, G-E 
White has a coating of baked Glyptal inside 
and out. Another G-E conduit, G-E Black, 
is also available. This conduit is enamel 
coated and is recommended for interior 

use where exposed to chemical corrosion. 


FOR FURTHER INFORMATION on G-E 
conduits, building wire or wiring devices, 
see the nearest G-E Merchandise Distrib- 
utor or write to Section CDW451-8, Ap- — 
pliance and Merchandise Department, | 
General Electric Co., Bridgeport, Conn. — 


*Reg. U.S. Pat. Off. 


BUY WAR BONDS AND HOLD THEM 


THE OWNER’S BEST 





& 








GENERAL @@ ELECTRI( 


Hear the G-E radio programs: ‘‘The G-E All-girl Orchestra,’’ Sunday 10 p.m. EWT, NBC; ‘‘The World Today’’ news, 
Monday through Friday 6:45 p.m. EWT, CBS; ‘*fhe G-E Houseparty,’’ Monday through Friday 4:00 p.m. EWT, CBS. 





